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al Ca Set Salsa SAT ST |” 

3ah fae SH, GH St Sad Sik Se S; Se ATA Slee G SPT GY ST SaaS @; AST A BHT AT 
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SST fee ATS CTH (APT At aheeTt Biel-wrest’ THATSA sh UH AT A) S SRT | eT, 
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acai f carers wife ett <e seh fare seal 2 usp ter relat wet <a Re ga Sth He SE ae 
Hic TST TAS ht KIA BTS BTCA HC Teh | HAART Arsh rch SA THe MSY STATA’ HE = | 
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a si Fea ay chaeel 4 fag Rar sik afters F casera ch fahter Saat oe ord Sta 
SAR SeaooT are fore S | efter Gergry ware cera ef’ a iste gerard rege aa Sf Tera 
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Be Peat HL RAT AT H St Tea eh 
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Seal Al GAS Fe Hl hy Sea H CTT 
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‘SATGREY HAT TAT HRT Sta S| Peet 
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(Haran) sae F se oad ait 
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Ste Terel here & Rife WATT ther 
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ae Wet war fee aed feet sear ar 
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eat ct Stews faa vet & aT | 
WE Ae HAR Sh ATTA UE LET Uh TH 
Hl SHS PATA TA At Teall | TVS AT 
ael-aet sar fear fe ae frre tere 
fet ae ae vat set on fe fares 
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Val seal al GAS F sedurer few 
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4 aan fatter Sard feu sid & sie 
pe ST TSA Sl AAA TAT | SST 
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aa, 34 ofparat 4 a fath Steer 
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aifat fet 81 get & ary, a 
Seer & A fad & aad 
Seer FSI HL ATH HET SHC 
Feat A caifse se aaa 
apart & vt srarra Vt SET) gach 
AeaAT, Stara sh HA FH VARA 
ata Hou frat ch ferpre & seal al 
afthadt set & fet At vepht site 
seht Tah Se Teal st GH A 
ff Srcnt Fee Fert | 
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vr « ———a Le — e mae oe 
wal Waratah sttferarart Tq ven & far wR afore a wot ow ae al et 
& fee Getata-strariet sara = Glad. tacilad, ater ya, aad 
gfeentor ot ferertsrrcat STAT afer a hat ara (abstract thinking), FAs 4 Arak 


(lithography) Ateer ste | Fae wa HT asa ae GAT eH SE TAT (SAMRAT), TANT SA 
Hi-aa cht Uchtehe HAT afea faenfiat at faa & sara = wear oral fit ateret) efter S| aa 
faenfotat cht cast at asta q Feat ale fant aa a on ferenfeat at Gees (mindfulness) 
qeeosi wea Wad eet & fer fasa-fasis & Ghat | sik Geet Ft raat H a ea 


a erage aatgret frente atea-1 : feraraeht (lithography) Fat 8? 


SHE HSS LAHAT SP SA fats gee dt afta vest @ Peer nar — fever an ak 8 oe’ sie ar 
aE ch gente a feast ate apr ete feraar’ | det Si UT I saftreroftaar (immiscibility) & STA WK AE TH 


aoe ade % fast aa & fee ater Tara Ufa HT STAT S| SATS SLA ST 


oF TA, TAY SA FTA 4, wa ofa (fara tific ofa Her ara 2) UH elgsralferm (hydrophobic, Ha-faeteft) 
(digressions) franca &? HTETE (SY ATH SA, Aer Ge aT er Tea) BH TI Wah ATS SA ATS (SA AT TAT 
ou ate Al aradia at retary ox Sit sre S| Gere ox street farsa vert eet & few Up sella Steet 


Wiel (aqueous acid solution) #1 saat Ffea ofa (aae & oT fads APT) al SHA 


were Sart H foreren AY ert Ae ere fare sear 8 ate sft aerereht & fore es tte que are cfstea ote Patties ata 
ofaear BIE SP DAA FH GVA TATA HT ALSTA HLA SBT TAT SAL Teh e | 
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& fae sre cart Ue Shad & sal 
Spl TERT SAK Ae SP 

So UF Hl Waa Ge & few, WA 
wen-7 & faentat at feta 
(lithography) al amet oT STarT 
att et wee sftterarsit 
& et ard & offer san 
(ATHRA-1 a) | Het Ta a fe ga ALE 
orate (hands-on) AT WX SFT 
eat STANT SM Al AEST SI AL 
fot at se ae & off fear firett oft 
fee Att pan & feentear at fatter 
Wea Al Herreshs S STAT HAT TAT 
OT A Se Tas HoH HH HT 
AMS (AT AT | SHS HS 4 BI AE 
oh Srerlehle & fore StrawaeH TTA 
aplerer At attra sft fears oft | 
mrfeafarfer ch seve 

sa Tifafafet sar up sexe wera 
aitirerat F Herat saereosit 
Hl SAS Hl ASAT HAT AT | $A ST 
ant & feenfiat ar sift ae caret Ft 
Tea, deat G aithad aVet AeA 
Ta MT, clea Ft verat a Toit six 
Area aaa & ak A HS 
unfarp fant & aad F carats 
aftr tt ada aa a 
afthrd 21 set pe ferenetf garel a 
TTR SH afew a BS frst Ht 


SHSM ol SHAT (HST TS I, Tat HS 
forenelf gq fearsat abt stad seit & 
tae Hl Fel Sis TS | Gt fame 
PA RIP C MITC COI ORICERO 
fore aprcht Scan, fore ae H Ser 
GAT A TST aT | 

ST aT sewa, ferent iat 4 ara 
aa ak we ae aide ae Ft 
vate fant He 4 Aaa AT sik 
eh Sata & WT A Ste Bay FT 
Gal TAT AT | SA AS AL Afefateratr 
afar wa & frarfiat & fecraer 
ware sit fecaftrat frepredt €1 
Settee fram & few ta vat A 
aaftrerar areftautt spitctiool et aan 
@, foe ft Het over @ fee SAA S hac 
HS Wal Hh Mt Sa SA At StaVaSHAT 
Sl HS seq var fRrarw sre Senerat 
fou ST aad S Cilert SEIS VAT TT 
aad: Ho Peat & aT ar fear 
& fea SlSt ST Gat V1 ery vat 
At ga seas sft ar faenfelat art 
ats Saerconsal sal aa Gh apt 
a et & Us ahd & BF te Gad 
G1 a fereneff a wa At sepia cal yeHS 
ald & Mt Uh SY Aaclaad AC Tal 
B, TOUS HK Tel S, CATH et FT 
UST AX Tet S SN STG BPS AT 
Us & SAAS S Sits TET S| 


oO © 


O © 


Ferat-1; stret AaenTatt (acid etching) & yiftret fafa aot 


Credits: Ranjit Kumar Dash. License: CC-BY-NC. 


fera-2 : Ua: ferror (repainting) ao DS 
THEM () F YSaT Te se (A) H Het 
apt fiat & OT TAT el 


Credits: Ranjit Kumar Dash. License: CC-BY-NC. 


tifa fater 

a faarfeiat at aadt seme araatt 
H BT Aller Sta SH BAS Arar 
a ofthat arent afafates yes At 
cafeferter yite-1 ea) HY argu 
Ufspat sit say staat & at F 
aft sarat (Ferat-1 a) | 

ay-1 st 2 4, a4 faenftat at 
sat Cache al wieafea He 
& fae Se BAST FTA He SH 
sree aaa Al Bats UW Sah ENT 
cate feoett ot strepie cat er others 
G Ue He sal Her | Fel RretH al ae 
afifra Het At sragarca et wet 
@ fem eden aye A ge ad Ht stedt 
CAS PASTA ST fee FAT SAAT | 
SCOT-3 Pate SMT ERAT SAAT AT | Tea 
cera (fret Taepratt & fere dare fear 
TAT At) Al UH Sac Uaxlf tees 
aa 4 waa ici eisslacitith Stet 
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STeea-2 : FAT SIFT AeHTG SUA SIT 
SoH ATT? 

wad UE ma ch Sk Sa TaPT sar Tt 
TERT $F GETSAT FT Gat AT AT ote 
ferar | ferenfeiait 4 ear fee geract oh feet 
Hl ex ST aaftterean At great H fewarg 
few) efit-efit pa et 1g SI MATT 15-20 
fire & are WO ate G Ses STS | SA TE 
oft Gar fee ge aa Teh Aieict Eats eat 
(porous) 31% Bret (diminished) fears 
@ vet on! fereneff aret at ga Staciar 
Ta BH BR gas fare He CAH 
a & few smite fear tar) et fecraet 
Ufafsrar aad sae: 


& Fler F SAR TAT Ales SH LTE SAT 
ot ab | feentetat at at sfsar sar 
FAG FA BR AW Bact 
Ud Fa AM are frat sft fea wt 
fears et & fare aieanfeet fora aT | 
mO-4 SR 5 4H, aaa Aa 
al ale Ut & sar war sik Ge at 
weet (acetone) & fet feat mar | 
faareif aa sett ms Gas FT ta, 
@ AN AEG Hl WW Weds THE 
al sat 1g Arde Ht Aas W SAH 
faat al cat sit Sach UaTat & Ge- 
Geary Ta & few vieafea fear 
TAT | Sheed AL SPSS, Sees SIT THT 


aTaa-3 : Ga ea Aa & fee Ha 
ACT HT SUA HL Usa B? 


SA 8 GSAT HI Tat aA & few 
aca HHS accra fru (cea wheferter 
vite-2 ; Tanto & fee wa aire) | 
aanfara dese H, eat aa frat fee eta 
BL SCC ALTAR A Pe She fe fetch Tet 
Ode Steet GET F are fare a aap Tht 
FL STAT ot | fee cote charct Stic wT a 
ale A eoft ett, eH aaeratt & fee sed 
OH SET Hl STS HA Ha SPT | Ca 
Raft oa & fre sad Aree telat HT 
Ent a4 & few wates ahaa & aa 
ATG HA Seal HI STAT fear | 


1. Ot Ft Ht gerastterar Ht ae, 
HEA SMT Alelet H Yet Hl Ho TAT 
al andi z; 


2. offer steer Sik areiet UH St alet He, 
at a werat 2 fe ada ore & a 
fart rar St, rae Steet aftr STS, 
Sl Tar St | ae Safer Hr aT HA 
Al Sane et at S| 

alg oft sa ged ot canna ak after 

Bead at ae ana 2 set ere oy 

Tae Hl SAS At HS Hed GAT 

Testy (ae tee Prete SAT Maa : AT 

are Tarot Gew-ferafert 2?) | HIS 


al afta BT At few ot & i, 
HA AT Cael HT STANT HR BT 
SOOM srepleat al fee F TF 
ferw scenfeca fren mar (fera-2 3) | 
Ween wat : feat At oismaratt 
wal ATA A ASAT 

ue afafate ob ater, cif fasts wa 
sae afer aor a, feenfsiat & 
HS VA, Hadad SN sere Vares F 
AMT Het fae aU fea STE | Bee 
Ub-GR & MA F4 K Sal HEI SH 
qt Gay Fad Bx cea we Ee 
Al ad Ut | Bet SA HH Mae SIX 
fecaftrat, srcht yeuiy at He alee 


ae TATE As oh TAGS, Fe ALATA 
wel at ter aT | farenfeiat she HA ara fee 
aa ist qa sat st G ew Tet Vth 
ale G Stat Set, wd car fer Ett 
HL Ads SH SRT ch let sh AeAch F aft, 
Feigel G SA ee at (frraT Aces aT fs 
SPST BS Vt AE ofl), cert S Gergqet 
froct dea at aE ater At Salt wae 
TH Fel SS TTS THe farenflat 4 Gera 
fear fee qeraqet saBitsrar Bl art ast 
TH WS VM | Sette Ae UH TUT ea HUT 
wet om, Sat UH Heel SB vers Ft - 
aad Sigsttaangs At thee sect sik 
areet at Ade ch aes Be cht Ue Ud 
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Wel SHH TS GAS HT TA Hl Taha & 
fe feat HS ah fee Ta S| AT aS 
asiie ales, sate Ft ase G Sa e 
an feck um fara oftora 2? aa ae 
oH SHH stacies Grae nfafatear a 
arfardt ar afore @? aa be aan 
are ot after 2? mae as ach tet 
afer  fecnra 4 ara ¢ ward Sl 
da sarewil @ vette dar 8 Re gar Rae 
& few sirst Ft Harsit ait urgaae 
arerrait 3 aftae oft fear & Here wal At 
GST HET GETS Sl Gea S| 


ano fra yar at dha ¢ aad Sh 
mat: “Rn em fret vt we HK 
feared samt & tere arsien Urs 
(citric acid) 4 fen (vinegar) &1 
STI FX Aad 8? Fa HF wizal F 
TR HY TAT H fore se Ferrey 
Sl STAM AX AHA G?” 

Ha gaat fee ae fate aeft cea ar 
ane && fae saa Aet St wert eI 
FA ae At Shira fer fee ae Us streST 
fran @, agrd faareff ac ax aaanrstt 
al ge fetes sar soit acter dls S 
at Beh | Set HT Asi SL, At Tara 


Bl Ae oT fe St St Tet ST, 3a AA Ta 
seats ot fata at ferar at siferenisr 
facet sa eure al deat St G GST 
wT 


feed gear & at H eaear ore eet Pfs 
ere Fea 2%, chr sae sft 
Herat ae Aiea @ fSach SRT va Cet 
wed aH Uae S| Ga ste et fee 
ae faentat & fre ga Sys HT UH 
Teagt Rrerd ae on Re fare wer faa 
3 yar ea (ait Aenea By ania 
sretatend at tend EI 


“4 


Fera-3 : TaenTett atte fa-aernTott (anti- 
etching) tertent & afore | 

(&) ag aie sik feant At ue fafea 
ofa | aet dos al te Uifersr Se fear 
TA S| afer ae set ferrell eresratter 
(hydrophobic) @, Steet Bet Haet MT ATT, 
fart de are feed Ft ace & are aif firar 
FAA S| Ble SH a Fes adh 2 
(@) we ba A afsfer ofa! ae get 
& Bat Hl tat Gifersr S oT war @, gafeaw 
area ate haet feat ef ee yeu 
ST SATA HUTT | Ter SAT FAT | 


Credits: Ranjit Kumar Dash. License: CC-BY-NC. 


fear fee o areiet cscs TT Th 
Tet Al Acre UE Tag oh aT 
& ae as ages wes aT 
STAT AL YRSTA AL Teh 


wat: “qanrett feat Cae et 
aad e? a a areal ste Wet 
tare Gia aad &? ” 

ae faaef sa wea 
APH cohelteh Hl Tera Teak 
at aaretl Al ufpar & a 
At aalfsrat ax tet oft faraet ae 
ufefara oft) deat at wa ete 


fea-4 ; Taenioft ait ufa-aaerett (anti-etching) detent at Gate | feaenfsat & 
Usb GS TU Bie At STAT Ht HHT at | Gla arg SAN ATLA SH IST ST UH GSS SH 
ag SN Ub Ala FI AN 2 | SS BS RE TAT TT oT fH US Ge S AS Ga Te Sh ATG 
ST AT SUL SAT TAT S| fereTTelh AAS Hh Hw UAT cher ht SK TAM HF OTET | LTS ST 
G, Tarra ergy At Sta Bl Meal oh srerraT ot TET He Vt TET aT! 


Credits: Ranjit Kumar Dash. License: CC-BY-NC. 


al CUR ch ferw st Sat STANT et 
FW ae Ware Gal) al Sad 
ald, ae Ura tet oft fH een cera 
Aah & Hea G UTser Ht Gas S 
Garel cht Ser ch fae HT hw Hail At 
aA Vth S| AL ofafspar at fp 
Taras Misparsit A At ear EA A 
Hr ete el 

Wat : “a Whe Wet ae Ast AT 
@? FI Fe Wael WSS B? BA UTA 


Ub SHS Hl fA Biel let HK Hh 
HTstct Et het?” 

et farenef ua UTSsSt BS Ate Tare 
ap faim at tél oft Sit srftifear & 
ak FAT I] Sa BAS A zal st 
Tel UT fer Fe USS Alec Hh SHS 
h Bea ST AMT Ss A All| Fe VI 
aan Tart at garet at wephe a aT 
Fonsi aac seat Hr cart F 
we | sutfseet (Democritus) 4A 


Fer-s : rate sa ATS AT (mind map) HT STarT Tafa At ASAT SAA & fre aK THT 
Sl Sa Me & Ay fa htrer SITIOS BAK frat a SSA F Has Hed F SN Har H ert 


ain aries fasten ae Ff ot Fes aed S| 


Credits: Ranjit Kumar Dash. License: CC-BY-NC. 
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area-4 : feeraca catstt ar up 
GURU 

1. ater cht Tapia Te : 

ferreff wm : “ae SRT OTS oT Ae 
Cleat SAAT TT SH MH THAIS FT 
ape 

faareft @ : “mae see ot a arr 
a werel” 

tet ufatsear : “el we set act a 
afd et aid @) wart ak WW, att 
H te varef at dad & ot AerT-serT 
ATA TK SR ST-STTT SU OK ATTA 
al Od @1 3a Sel 4, Sresracaite ateaT 
(hydrochloric acid) Wt 4 Ter q 
sere sara & afeaa et ara @! wet 
Gat a STH Sq VELA Sl Tel | SAT 
Sel ISSIR BIE A) Tee S” 
faareft tt : “a7 secre fear on fe ae 
BIE CATA BT G TAT BT A OTe Sat 
@) PA US siren & fare facta 4 FAA 
SATA Bt STAT @?” 

ae fore foc sarstt & eh es 
feu Te sret IK amt & feat wl wH 
AC TT TL APL BA SAL HUTT HL TET AT | 
sae ae aaa efter oft fe art, Sit we 
Tare sft 8, set SK an at 
HM at 8 — ay seutsid Are eit 
(St at & BT A tet @) AN get ere aT 


TATA cat + deh Ate Ae TATAT AT 
fee ta TOT Sl TATE Wad Bu ta 
am a faentra wet At wa rae 
aot ete aft | 

Wat: “aH & een urdet Het 
MAS Sl Sd @? 3A Ba AT BT 
ars ana ah ata H Heat Hols F 
at Fa eT?” 

sa faaef + ara fe sre a 
afrfspan al are Baa deh at Tar 
oft STAte St 1g Tt MT STeet Tk eet 
al ar wadt S| Gat Meat H, ae 
SMa aredt oft fer gar ae osha Hatt 
AT ST Sep BATT (aTERA-2 BG) | 


(gh Ter & wa F cic B1 Sa TH, Tet 
a Het (a CO, HR AC) ete wT 
UTE Sct S SAK ay ae (STA CaCO,) fet 
Foe sid S| Fe sea aaa a oft fora Tar 
@ fe ot seat Sk ae SAT HY era 
@ AN st Sal facaat Ht saftifpar ar 
serttiencot siftifsear (neutralization 
reaction) Hed e | 

2. atfttferant & scuret ar : 

PTT: “Te srishaT Ac el let e Tt 
abe WSS aren Tare TAT Se SIH I 
317 PT Arad @? FS PA Et AHAB?” 
faaneft  : “ye ae FI WSSt SAT 
afee |” 

faareft a: “cia wa ea Uh UT 
Wael Gta Hi asd & a Fa KE WSS 
Tel FmHA @ | TE PS Bi Sra Aew |” 
ferent @ : “eT ye Cie Hi BS H WaT 
Ff ST RAT HSS? SH Cle G SICH @ BHR 
a @ Fee sit artical Ff et ate...” 

aw Geral & Frater ar dearaat fered oft 
Tera stsbaT at aa ht Ht e | 

3. Warert cht etgerentteren (tetera 
sepia ut : 

faerelt w : “ae Car eal é fem Hac Ye 
a fren Trea ay et arret & ary srferfpar 
axa @? Ve fran ata siftiean eat Tet 
axa?” 


fecquit : “wa aH ata aT ea 
HAT UIs Hi GI e, Taw Ii 
Ted alee | Te Rete Sl Ale H HA 
BM Hl arava Tele” 

ae fecauft we fararelt At site a og 
oft sit afafafer & few ar stet aT 
STMT HLT H PT La AT (ATeRA-3 
aad) | 

TA: “RT Ete Hl ATE RPS Wd- 
ATAPI (anti-etch) A FS SURAT’ 
GET e? ” 

Uh Bs + Um at Sta H ifsea 
(etch) a fifa (anti-etch) at 
Dfaat a ferent st “HEM? TAA 
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at ufafmat : “de ae ik aK Te 
act adel & Het H ETT eT act 
fea ar fitter at | Ge Ht ag Tet WH 
are THe tet vile & werd FY) at 
aT Fa cara @ fe ter ier Ye Ht 
ade HFA BU a?” 

facet at: “sie dt @... at, ter viferst 
anftriepen ai efter ax ect 2? Tet SRT Bt 
aaa @ fe feral Uh Be ade as 4 SANA 
er 

wet wfdisear : “pe varel ae 7 Pre 
oA tO a EA TAS AB 
FE TO et TaTAT Bl SSS PMH’ (TCA 
ferieht) Her Aa @| CH Vara a FS 
oe sik ara” 

faaneft at : “al are ater & ater FA 
al ATalct Hl AIS Fl GAT B, Ti SA Ve S 
TSA BVT, ST fee er Tea a IT Tet 
Bt amd | Gee?” 

att ofatieant : “el, ze ae 2)” 
faaet a: “fa sired 2 ot Tare 
ata @, Wt Tet)” 

feremrelt st: “alee, Sect Tt Tem BSI 
2! SPR Wt Ute Hl Tel GF AHA @, Tt 
Heer Ae GUT?” 


Al GEMTSAT ST TAT ATA | eT Wer 
Fried ofa srapfit H reg sitet z, 
Fal Um Uifstles ola Sa Al A HS 
SHUT SAT APT TeIa Beet S (Fera-3 
aed) | 

Set Ba UH fea att & ET 
H afete fear qa ae aati Sis 
aadtet ot ard-ant & ear eat aT 
(Fera-4 @a) | areal Sas G salerepiat 
3a WS ST VAM HET Tas aad YF, 
we faareff + Garet fear fee gar eat 
deter cl Ua St Spit H sitsar 
aug @| wate ae sista ae 
Tartar ft saeco & arated 


atera-5 : Bren & fee He Usa 


© faentiat at sa cist cr staciiens eet & tere sieatfed ah faire Seid MIS SST [SHAT VT | SA HS Aaa Hl sales 


TUS G itd AL & fru Giearled ae | 


eo faeniat & are frerent fora sit sraerorait abt ae eed fers Wel te SN ga fat sik Haast al Beater 
TER TH aL | Seal fen Bist & fear af rae a are aa es ile fiw va ora are aaa 2, BS SCH Senet SIR feo 


aM At ara afer S| 


eyed aS & slat St Tet Mares oe TAT G Sa ¢ athe Te Sa Ta Al SeeaghS vars He UHaT S fem forenelf Kast Si wap 
GAS F he Ulett S| are ch Shes Theater er fereae Het & fers Ta sh ay fora TM ST A | 

e  frenftlat srt Sach ureesna 4 fafa sit tarefaad Hl StaeOTTSY oh Sha Sh Ges SH Tea Bh few setHslS UC HSS 
Ha sare | SAH TPCT Vt Gawd & - Terese ST iisnere SS fer ISTTESIs (SASHA SAR Sa esRAT ch Sc At TSA STA), 
Arsel HN teh Al Taare ACSA, ToteA-Satet AK Tater SAFAT STAR | 

e sanfafate & areag a dha 8 um ‘aster, cfs fee oft ori fta aca I FT Te LI 


aa of, faarelf Ar ga 4S GRATaAT HY 
FERN Ht St AAT, ahaa aft afar 


1. Grea ht fafa & ea 8 sat : 
at acai 3 cir Rah-eae AK 
fecraea sat ect cet (aTera-4 
ee) | fae ee ah free wH-aa 
Se ual, qarat site oaeuit a eh 
wea, ae ht SeeRaA AT | 
Fe Tat Hed We eH KA 
gard ct vane a at F oft, war 
Faced Al SIRE A, UH 
ferereff SRT Um steTtefF (insight) 
GT He AMES H IX F aft | Aes 
tar at se feet aS HT STAT 
als Uh faa Sl! ah ane farenfelat 
a ga feet & eased at 
fer cent & feat ake eaten 
aM tet Food fran a 
after aart etl ae teat ft 


fered om fee be He feerefi 
Ha A Uh Ae Wa Ta A 
Gar S| 

2. raat art faean ait Text 
BMT : Sa ae Hl UH Ula, 
tarsrata-strenfta fsraror Brett He 
Wa saan fafa aed) free Tet 
qMfee arseit ar Fat ea 
@| sere & few, sa nfafater + 
fat staaronait al sites at 
aes Geaqe oF are fecraet 
fayarert at vf veda fear 
(faa-5 cea)| mat Ft wae 
al diet & few a aenfad 
fASaTHAT SAT Fea ATT ST Gea 
el Fat Ma & fh ga We H 
urate fasareat ua faecasiter 
AAEM Ad & Sit Tet AM 
GET TAA Fas a Tend F | 

Ueda 

el, Ga Sik wes Her ste fafae aa 

faara al STal-eTa ST Aa A a 

fear & Hg SAA a AR Ue | 


wah fears Rrete & feu sa Bal A 
TSA Sl TSA HET AAT VST 
faa urease 4 fates staeosit 
Al GASH BN Se Ta ah a 
Ye-srah Tfafaterat F ahatta ae 
& fau Gea Hl | AS HT ae 
fee ga ate Ht fears afataterar fear 
frat carat (coercion) Uh OAS oT 
SIM FA Va F Was at Gee E | 
oafenta Gist & few Wed TSH, 
& faarfitat at dha at uffar 4 
maa ae A oft afte oearet a 
Gad &| Sah Sera, we franlat 
al ‘aaa ft mar ch Sy ah 
aaa & 3k ‘earfea AY waar 
Ue ata @, eat chat At ofa 
q WA (vitality) ad @ (aTeraA-5 
aa) | faeneif a tact warafaa F 
Ta samo a dhad &, 
o re SHE dh UA saat at off 
User Tad €1 
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TET : 

Wal eat fh : 

|, wat Areot Zotar (marble slab) ar aia ur sie aatt Bort (shell) Al Ade Uz PaTAaAt HT Sava 
aay fat aaeprett abt aT Bact 1 

2. a iar I Ee eee ene 
wpa é] 


HAH Aras : 


aaeret a fore Hae Cater foreref wae & fre eH) 


<2 « @ 


. & 


Ua areata fee HH-B- fret oft see ar eT Aig (ae HIS att “feet Baw Chzzy rock, 
pH Pa WHAT We w HEYA HP OT a ale AT Pa ver at seer & ule faretter 
ay frat st erat 6 SUS ah akR swe =f A eT eR, alm Ter) 


Hla 2ora we Udy) AY Strat BY syoreer ay foray 
UE aeat a fel HA-B-HH PH 
: WAT Ade €! 
10% B 20% Arar aren fora sft zar apr apres oft aedt wae UF fart oft wet ee Vz UT 


arotr aTegiacnRar (aqueous = aeaar arom Urett ule CaF -=rsar AY areata apy aU meet 
hydrochloric) SOT GT BNCT wet Ue) Rartea ferfaas fare Plata (Acetone) aT aot 
(airot Ht Urett at worry steet = We CfaenPiat oh wt ae uiferer Razaz Corarsrar 50 fact) | 


apr Ulett H PAT) | al Pa ade) | 


GO fF 


AE AYA HIE UE = - Heer aTaeprett 

Pelala um areet & fee | TE WERT aT 

Ho TE AT HTS HT HST] A HI lat 
fear er AGT 
raft 


Pa URES SACAT aeeplrett BAT Bat 

wofecan Val! = | am ATE AAs HY fz 
Z Vat! Wares 
fare fates ware & 
MEL HAL SNS ATT 


(crayons) | 
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aT we : 


—_ 
° 


Ufear 

Haat Hae A wat we A sa ara Ue weala wae fe aa dt as Carer zie ar ale at wae) we wat 
HATA AES &) HTMNS ATE UL VS Heat H eor gett as Rega HY Hise Ww TAC! 

fas ware & fore staat Hage H Zt oat Ht uearat we) see cel ae wala sR HY ef-ef® aikz 
Braeraar UE seat a fore <atler aor Uifeter aT Saar He! 3G FHer fore aor uiferer wer UT Ufa Her 
Hl STAT BL Aaa z'| 

ale amt sipla a fae & vara UT Benda Hea aed & at sree Ade HY Velleta A AM HY) AE 
afatate area a fore far wag a az ars cifear ops & wage & Se wes are aera) feAT GAT Aepar @ | 
i GUR-UfAoT H oe aeat H Patt GoRIghAaT (AR-IR TeAlet) at BAT ai HH aeet H Ags FHT apc 
pe 


Bat HAE Hl UE feeaT EAT aaa ser FBI HY GZ, O GFT AAT HT ALOT UT Hea, Pa IR H Va et 
AAT @ | 

Hee aan at ular ay ena A eS! Te Baye a feral ott stactera, war sie Barra ar Repis He) aTHet 
aaat H faratt sft agora at epeatrd site watt ar weet & fere fake Ba A Haat Ht aerey we! 


. ws 


facteror ape fa siraeh aaat ay aor oalatet  uect folate fart ott steer stacy ay aera a fore ser ther 
UG AR | 

aaPRNGR Adel Ht sae FH, TH we sie He He) aaenrett Ht gGorar star Her faa A He) a7 
Hana ay of we! are &, sa grt sofa Roa sie areatace URora & ater fears set ater farett 
Hf Hoke HY Tot He] 


. afer =u gar Gafere) 


aot Unter a sat HY Valzta a sttalt es ZS UT Hus H ZHs  IsHe AMH He! 
aa fax ay sift ZO at & fee ae AT PATA HT ITA He | 


aes 


aaron abt seplaar strat a fore ater uiferer aor saantar aay fear rar &? 

aot Wier apy lwp axet a fore Vallala ar saarer war fear carat &? 

HEIR Bde A PAT agora Fad FAG : 

(37) es aera () xeet ater F ars fear ara &? (@) & B gera ara @? (@) ret & ear 
TAT &? 

CS) aor uilerer ar eater & fae valiata BS arp fear ara &? HT sat URacholt abt CAAT hear apsar? 

HT sah 3, THATS SZ fesaE H aT URacket Sat & : (sy) arene area At FAR sie ‘sifaha Acer 
We tle (@) ¢ F aiggiaenRap AdoT Bet UR? aia sat URadeit abt CREAT Ghat spay? 

saray forage & ora wiser ator H arene wae vat oath & at gorgch wat wack 8? % gorgch ator At wae 
BU FAY Ala 2? war staat Par wet ale gear 8? 


TATA : 

| ‘ : . . Azim Premji 
Taita HA aT, aT ach KET, seed Test F ferare S| SAE ranjitkumardash@gmail.com University 
Oe aes Pera ST Hehe S| STATE : Had “ste” 
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eat erereltaten afore 
ondtatel aile-1 : aer-ctanrelt 


|. Horar-Horar feat A faa Gt PRATAY ar SoA fear caT Hepa & | VeCtt Hair 
H fare alpron ant ware wand & athe apogee apy WRT ae Bad &] GAL Ha 
PT SUA HET aaeret a feletar Zret weet (demonstration) & fere fear 
aT Baa | 

2. so wae afatate & xa aH dar fear aa &) aot foenbiar tt siftaaar 
srahardh alata aeat a fore pai ar 2 B 4 faenlat a weer Ht faenterr 
ae | 

3. afafafd a aol, stacy BAA Gk yaa aor A ene zat ae? aTett 
Baas a aT A ATE | 

4. foenhiat ar sa arafaat & aR were fetter saat oO H0ett aaeprett a 
fee SER Xa H Heat) Wate BAK al Toler Fla AT slot aT Va Zast F 
HR Fee VATE fo W FA Ade WV Ye Hat AT WF AY Hades Sas ava | 

S. aragraifaae Chydrophobic) ake arggiftetera Chydrophilic) sort apr wargiret a 
fee sclpanrs ar saat ae) eae Za aS wae fh see-aR AT a 
PRO BAe a HlaA-A IT APT ERI THe ATA | 

6, maze wae fh ala-a ars facet aaey grea fee ares athe wlet-2 arf 
Riera grt wefet (demonstrated) fe career) sua srerrat, faenfrar ar 
West a aha Hod Hie Nea Het ar fazer 2! 

7. He Bel HY UE TF Heat H AAA Ht AlaeAeaT BY Hapa & foe Y AAE Uw 
war ware | rer &, ferer foeffay ay srene arash ue far warred & fore zeit 
TAT & Soe Braet B VA weet H fae BeAr siz Ariat At saeAeraT 
at wadt &) aor vier ae Pa Ueaer pt ave Hoa ae Blt He sory 
sunta aeat & fore fagorar sie aroerett ft HaeAaAT BY Bape & 

8. Dallala aie seer ar saa F cnet & fore fatene araentaat & faenbyar apy 
© Paice sta arsashet! ssaefet (volatile) siz caoraetiot Clammable) 

alar & athe cre, aa GAR ate a crore dar ae Baar &! BaBra we 
fe afore Dar ares zaTeR Ba H abt care | forenfFar apy Vetere a Beads 
Z ayaa alee | Bead a caret at Pare aH, alata ae fee a aed ar 
PY HA ARE eM OF! 


© aRglacniRa Het a Baa BAA AIA-BR Gala HT STAT HY HA 
faeneiat ar sire, faterrat nz ane a saater a aha Bee Ta a 
SUNT HT HET AAS | 

© faenttay ar steer siie urett fete a Axe VegHt a are H Tae | VIS He 
foe Ure H steer forall, ateet H Ulett fAettet B alla Basa var z) 

9. aaerett a a0 a ugehat a fA : 

© Pa Addl suet da H AA Het (distilled water) a AT Ales alegre 
31 (concentrated hydrochloric acid) (37% Arete Alot) Atsepy aaeprett AT 
Tet (ag set AoT — diluted acid solution) dare we) Bafa we fa ST 
ret H Arar & RATT B 10% B 20% w& Heard H Ares eet ef RoE | 
We sot WE ag & at afar H sila BAA oar Hepat &) sere rr 
APR & AER UR ale at sled ATT TT He! 

° HFA-AR FeAl HT JUAN ArH, UH Ae HY Aloe A crass 10-15 
Paz 3 Pe aror ator & sari) BafBa wy Pe feet wae ve aaah A 
aTat & 7 Hue At AR aT! 

© AT FAC Haat Hat At Gat faeAAl HT CATa SAL BI BLT He Talley 
WE AAT Ht eyes wT tera S| foeifat BH ug ate areet b fore we fee 
Hata aa eftett ar arch & Coral ae tet Tet Hh great Bega H 
HTENZ UR aaa apy SaTaY a 10 B 20 fAaS & aig) aie wa wos a aarctt &! 

© Serger IAS alata caTeTaT S fae aE Zapst apy fetepret oF) ata Tet alot 
UY HIT AC Zaps UR wal ah ze Bad #) aft ser sifofear ae act 
& aT alert Geran ar aa & at aaerett b waar av Ba > fore va aa aleT 
dae ae | 

© aaeiett & alot bt ATT & HATER Uz Pa AT sifeles aaa HY Vor ATT Tepe 
aT Baal &| eloitae, ABAD aeeay pt Bear sect arch & aaeprett sat are 
act &] 3a Weer | UT 2 aaa a UT smeTATAT OAT Baar & Hz foe ferofar 
fora aT Barat #1 FE Hachapa site wat apr fates BY Hepa & 

© feat sf stafene steer apr acter & fre she TE AeA HY aot a UTett S ene’ | 

10.  fasnBfat apr var Hae a XO A Hacipd ara Al Foe Reis Heat & fore 
Wiad ae] wm ae fee we afafare va Bae & Xo Hf alae aie aah weer 


abt ep apiferer & | 
TAATAT : 
: Tita SAR ae, AAAS Sef Her, sre Tee FH Rete ze | : 
: wonder. “ -SAe ranjitkumardash@gmail.com % AFT fea AT GAT F | Ey cae ti 7 z ity 
ater : fades sitar 


~) 
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a 


i) 
; 2 


co 


| aT eal fH : 


PAT Alaet SL Tey Hse Ber aha aM pAT Ae aT SoH cart F! 


. wa set abt Bega sear Bae ay wera aectt & 


| lar are & BE 10% sage niorat ved Aor ah ohe gad ait wera, 

| OTe rote BTRgTeCM Ra AFT ee SPT HR Tere H VH-GAR a ote 
| Bet Caqueous hydrochloric unsgett “eanlSten al: He Ara B conan FH Va 
: acid solution) at 100 aay apt aeccarey dar) al Ua | Ua Zaps HT TAT 30-20 
| Potictiee Arar! ga ob offer ele ATRL | 

| aT aes 


HIST a Glall Zepsy apy aot a Ulett D ars Hes! faenfPat D Aree a sal Zaps ay Tetot Hie Teepy 
Waa ANE area w fae He) SA AT HT Saale YE ylS meat a fore we fe Beil ZHst HT Tee 
are &! 


. AST a Ue SHS HY 10% Het Mot H Ararat B Ve! faenPiat B sax aay ar Reapis/ Zot Heat 


a fer me aa gorget feat rad & Caifsifar Ht epesid aT Aaa), arr Hh, ae BHA aT Forgor 
feaIs Sat Tag a caret & CHAT HT Ste) | 


. Alder & ZaHe HY seer Tot D alez fapretat & fae fae ar wars He Al aor a Ulett B ee! 


foenPfat 2 gor ev aieer a ZHs Hl aetaHe Tera Zot Heat a fer He! 


. Hide & Zaps HY Sat 10% siFet let H OTA VAI! FS 10-15 fae foe Bis F) sa fee D avez 


ferepTot, eine stie forenibat a ger gars apr fz eH ciotet ch fore we | 


. ASA & GAR SHS H AMT FA WAT a ALT 2-3 HY Zee | 
. HTT a FAR THE HY ATCT 10% HA Alor H STor] SA 10-15 fae a fore Ble F) FA fez H ae 


fateprot, ene ile forenfefat H sar zaps wr fore H alerat & fer we | 


forenftar ar Rapis/ Zot azar a fae we : 


ZapsT-! : Sasl-2 : 


~ io ~ 


UR ete CTA) 


TAP ah Ueot UL a ale Ta (TAD 


TAT ch GAC ALOT a ATG Were CTH) 


ae URactat (%) 


HEA AHPC ah Veet BOT H Kerger fewer Ht storey (ferac) 


BEA TET oh GAS BOT H Forget fewer Ht saver (feHaaz) 
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forentfar a arse! Fasc & fore we : 

© Hider & Zlal Zast & ary, aaenrett & veer ake gare wo aw ata gorger wea At stafer 
H PAT HIS Hole YT? 

© damit a UEct ae Gav MU H HE Aldet H Ghat Zwst HD vo H Tera FH fecar 
ulcer URactet $377? 


foenfiar at wat & fare sift ae : 

© oeer aaeret a alee gorget Pay Ted F? PAT ST SA HaHa HT HIS PRT ArT Bat 
a? 

© Fale a Veet AUT a I Alle H Gail Zs! H Dus H aaa URada & ulderat at 
Oral HS] PAT SAH HIS Hode YT? FAT ST SA Aadze HT HIS PROT BAYT Aaa #? 

° aaeiett & Fae ROH aE Also H Ghat Zast HA Ua H aera URacket a ulcerr Ht 
JOA He) FAT PIS Hoke YT? FAT HT SA Hace HT HIS HRT APT Hard &? 

© daar & Ueor aor A gorger feud at statey pt Fora He) PAT Hrelet H shail Zpst H 
fore AE AAT YW? FAT AT SA ede HT HIS HRT Ara Yaa &? 

© Fane & GAR BROT H gorger fears gat Ht Hovey at Yoral He] FAT Alelot a Glatt Tash 
a fee WE AAT 1? FAT HIT SA Hace HIS HR Ala Aas &? 

© Fa Mahl Ola & fa See Adee waa wat art @? sa GMAT HY BAT aeat F 


pla-D peop Hag aed &? 
TaATATS : ; 
iwonder. tite SAR ae, als ach Her, ste Tee Frets | Ey Spee 
Rediscovering schoo] sclencs aa ranjitkumardash@gmail.com each fra ST AAT | Un ive rs ity 
attare : fades “sitar 


~) 
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: We Wal rare fo PAT Arsot a Zaps Ht feractt Bae Ue aaHiett Heat BH HA BestaenRa SFT STAT | 


2 > gq a 


al HIset Zia TY STR, aeplt 


HR ool H Page Bale al aie aony alssiacikar sieet = Batt oft sar AY aor 
al Uae A Sale D H-Y-HA Pw AWNot (%20 ATT area) | uifarer At Da ayaoT! 
Bde at Past aeraz (2-3 gat 

Sa Samet Ht) ar! 


Pa wig aw Yer tat & far 
wikea aldot & Paw oat ai 
Zdear | 


| 1. ardor zoter uz Faseprst 

| © Bader Ydel, Hel Aart att & wl Bisarz lat Veta At Bat Ace Hr aor Uilewer A Ya we) 
© Ua yaa & fee S-10 fae sora FHF 

| 2. Steer aaeprett ar Basa TUT Aral : 


faafatead sro aaerett ar Haare dare wy | 
© dast-) (far te) : va wnRew vat of aie Fad seqz VECt Wis mY sa aE VS foe Fast 
BONE HIE BU Hl Bz aT) 
© yas0-2 (far2ze) : gr wiken vat F, Ga vole aH) sash HUE Ade Hl ake A Bi Ae, 
Mot a UR Sdepall US FH] 
FIT 
zoe 
oe ee. sree & 
or act — al 
A We 
HEA BOT 
Baa! Basg-2 
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3. ater aeprelt Cae aur ferarar ZIRT uate fear ame) | 

© aTonenat ae far cher aimach fetter efhe-effe Ghat Beara H areor Mot sor &) Aor aT TATA 

asu-| F zoe pt Bue arett wae (fart seer are &) saike Bana-2 H zola Ht ater arett aae 

wy saat & fee watt aa alee) Bazs-2 A saeu Hot Ht AT BeHq-] A Heap | 

FIAT H TEA HA erat | ! 

w gorgeh feearg da wag dict dy arg, 33h far ahah smcy ARtgran than water art ares Parrot a Fe 

fase ar sana ae & az fee oer WE TE aT HY aca Haw saa wus aeaael | 

© Gat zelat ae aaenrett a faze GZ TOA AT HaHa HS 

aanad har siz marae : : 

© dasa-) a yorger fewer a fevca war cara 8? o wer fears Set B? Gorger fewer seq ater 

fararar wae crear 2? | 

© Bzai-2 H gorgch feat H Parca war orate 8? & wet Rear 2 8? gorgor Rewar wag at 

H fae BAA orarar &? ! 

Wal we : : 

© gorge Al HT sk sah RAS sat Ht az ave We Ghat Basra Ht Gore He) FAT HTT | 

PIS Hote Bae 8? ule af at war sie ste & ferme wre wBreor Tar waa 2? | 

© lat zelat az aacnrett a fazare sHz yorora at Joa HY] PAT ST HIS Stade saa 2? Ale ai 
Tt FAT ST Hod a fae HIS PROT TAT Aart B? 


TUATAT : 
iwonder, Sia garar, 2 act ega, srs seat Ree eI EW. seer 
peseenerya samosas ere) ranjitkumardash@gmail.com WW aracdh frat at Gara BI Unive : ity 
arate : frag “site 


~) 
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e el Sk hed art & areas a faa Ft Baers At Gast Hi seared HH areft 
apart fa fateat Al ast SAT saat e | 
Tfafatt-sape Hane drat & fare up ae-aael sik asta’ gfBanter at stata Sct 
S| fraser Hl SAG Sac, USAT BH SHAT Sh HET A SrTAITCOTTSHT S ArT 
Saft He ch ae fea 8 | Ae Seal AM BAN Ted Sha A Gea SK THAT | 


Prete oh fae Ha HT Acad LAT HSA @, Hes St BH eT | ale fererrelh are sat WH 
STS HTH HUF & fere Mearteet fer STE Al, FT UsH-aaL S Gad Bik Ghad ; Sra Hee B, 
Ub-GER & ach Hl IA Sd S AN Fred e; A Hel-apeli, her hb saree ferenfat wr 
Uh WAT GH dh Ht Sd SI 

Car efeeanto Rete cl he Aaa Heh SITT for H, SH fer oh Stave ferw 
FEAT &, AS AL MAT S| SAF AACA AAT, Wah OTST STH HAT, SPAT 
STA CHAT, GTA St TATA Gl GH SA ATT TTY SAL TAT RTPA | 


+0 @® o- 


ara : Hast recat, Cer Aces SAK foeaMVat al TaTaTS CAT ATS SH Hy ATALAH TATA Fh ATCA G Se ASA Hl SAM ch fee AT 
frat at aac ore fae faarelf aqgt a oft arava Sar ardor Brea ge aa a are fee site ore giao aren aC orcihe ATER 
(BIS act cHet), ST. cream tiaras (aistia Sash featrencry sie atthe orfa car (rgarés sited) Ft ae aH arrettarare wT a Tse 
aie get re 3 fer aoe fea fort apr ere 23 & fore eater Sa aR ferret A aa 2 


Note: Source of the image used in the background of the article title: A collage of triangles. Credits: Ranjit Kumar Dash. License: CC-BY-NC. 
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yar, ara afefaterat, perp & fair ear sit venfs @ dhes ante at arr ae F fecrsett wad S| Stet 


Wie Ha ag, BH sett Gee, Ss Tea A ers S| oF fears Shad Hk fas a Creareh Sa oh few ATT 
»& ranjitkumardash@gmail.com W AFach far ST Aaa e | 


\ agar: fea ste wate: sarge | atest: aga sear 
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H avaet sfesat cat Sedat Heh 

ST AAT-AA Vara HY tad 

@ fra SAN GAR TAT V1 BK 
6a Per SR SH Al att rraTsTt 
(Sit Fister dattes Sik sifeges ACTATSAT 
Al asad ox PT Stet S) aT SEMATA 
aw Geral Al Gt HH BK Geet S set 
Tarat sal Sk saat saa ateal F 
Oifead Het & fee Hee S| 
vere At ear 4 frat A are Fe 
BAHT AW Yerat Gee H oft yee 
aM 81 WM TAT G St ATT AlseT 
Gaal & Act SF Al Aad F/B 
Frprerat AU Re & Varel Sas Al aT 
fecaran Ter S| Set ara oh ehtep Silat 
HS STMT & : SAS THT, sitet 
siz ta cai a free, Sana sik 
attsint ar frat aca sifel ‘atta’ 
al SAM At SAR Aa SA Tae FT 
sare of At Sat ara ae strait S 
fee ot et TaTel chla-S S forte aTeht aT 
qeret ad € | 


aS dsz.. Afsenahin pet asa | FA, 2023 


ae fra Fa el S fh gest Oe OTe ST 
aret ait verel Uh et RE Hh AIS SH 
alfersr ferieer scitaa FA Bl Gand | 
ae Urea Gaal J Sa eal SS Tarek 
& aftaca Ft eae At @ cateea-1 
ea) | AS HO AS “Aca? HT TAT 
ep sissies suit & wT F oft gfe yea 
frat & (atea-2 SE) | SAS Va Beta 
@ ff ores fara Fo acat ste TeATySit 
AY AAMT BH SPT Wap MST APTI 
OT | ae SHS aa are feren haa Ss a | 
SST, BA Mrephcas BTS WE SA Tet 92 
TaTeat Bl eat BT H ahha He Sh 


atera-1 ; Urea Gea A aeat 
Bleich He TA GAA eal h afeercar 
Haha coed aff, fae oft et Gera A eat 
AAO SATT-STT S| STAT 
few, srefta Sarat ar Area att fee Sheree 
aK aed & - godt, ay, afta sik set 
ura andat + wr sik aca, ST 
aX F gael daafeat & are deat 
Hl atest stent ett eff - geet, sift, ster, 
Test St ATE | 


SRA-2 : Wrest ALAA ATT H UTATT 


ced nits serarssi an area ar fs aoa neers) 8 saPaeres ai ova a 
Jae HH ferw, oat wrarodt Sar oe af aehaerrer 2 Atfter aa & deere crore 3 
aaa fear fi aett varet ae Aer RIE a RAS GIs Std S, SAAS SH IK 
aca - eat, eH, afta oft ara tt & up & argu ar 8] Sei als TER 
aeTUSAY a SAT. are AO sae Site ae Pretihca aeet & fere safe eit at avis 
fren fe aaa orga ti asa ae gra vere ar ator aaa a at, SH, Seerftre 
ait garth Pracenteit 4 of ge Sa soit A sraeCOT at acai A waa BA 
gard afte ett careit & ger at are eon fea Wet ft Tels Aa A Sa HOTT She 
Sa uit at srer-are aia eee 8, feet $4 Galt aot Ara oT fee A Hur ara, 
arferrett afte arfturea oy, sit ae off fie war oe & arr gare eH a A 


@ BK (92 VFA A] SHIH TCH) 
PAA STG he SAK aed PIT He 
tes | Car fers satere St Gens wate 
TATU SAN aca ch Shey eae FT 
MAK SAN AAT Ss Sa ME & Fate 
He & fae TAT Vt TAT S| Seite, 
Trae ar ait ft gat cat 
saarorant At ffstat stk adtepat 
Up ate Al att fears edit @ fare 
an H feet ak faenffat ar 


Hwee St alt SAT Sa a | 

AT URATOT STRAT S? 

ae arom fee deat WAS GF aA 
@, aahe faa & fase 4 aga 
FaTal Feet Tadt 1 star fer stfercn 
feat feas wIstaa 3 up an ferar 
at, “arn feet era A ane aaa 
WM AS St we AK are Weal + 
Ura At AA Uh AT SEAR 
Bel Sl, at fra HA AF wat HA 
Weal F Uae SATET STATA SPT? AAT 
ATTA @ fei FE FAY ORCI rT 
(A RATT, PLAT ATT BE ft EAT 


ae) fe ae ist TASH G TAS 


— Bie HOT ST Fre Taft LAT &, 
aa 2 vist ai a aid 8 ot cae 
a arrenfifa aa & Ser wr zat 
aed We are art a wien aa 


@/ amg eat feb Bre Sa Uh TTF, 
TS BETA Bik ara al At Ml 
fran are ot SaH Siar & a A EA 
ani aa @ |” area, ae ak ft 
feat St Wena @ fe GEA ates 
al et Gad | Sifarnn, ean few F 
Sot cist fet aret Se Tan Ste S fer 
fret arr aanentf & ot eH se 
ee” qel Gerd | ft Ba Sah Safer 
¥ faara sat aed te Sf? SIN Ba ha 
SMe & fh aed HET A US ait a a 
Bld &? 


3: wedtt aft & aream a 
UAT SAT ht TTT BTS SSA? 
OTE & Het h HS HPT HL IT et 
Us Fe F Stet Hn Gane S ea | afe 
TT a re Stee Se A at aed wet 
NAS Ted SeHT), TT ATT Sat fe TVS 
Uh Madd Gest Met fears H Sete sats 
é & feara-gerat 8) areata fast 
Tae SISA HAT OR get Arak act 
al Sat afer Het Se @, Fre Tech 
AR (1827 4) Sah A A TATA AT | 
Baa TST Afar TANT 8, Bia Hea 
as YC HS HU WC ast UT STAT 
ak UH Bene G gaa sails 
SAT | BHA Be ES ata, aaah a 
3h SUT (Sit Wee Gh AAehlel soa AAT 
we fead 8) sect aft Het ee fears 
quad eI 


ay 1905 4, a tee Sale FH 
a del Sa aaa aH Sara aif 
faart stead angeda, aearitactt 
& cet Hae ar Se FL TS A 
Se na, TAS st Susi 
sifie afta qe mains asf 
wee fest oe at Set He Aaa, 
Se ifeenfag st. facts Prot sik 
estan ateestta 4 deh fear fer SAT 
cares at Fede sds ht aT 
waa at; aél alfa fast ae 
are sik afar wares faces 
Aas BW Ber saat + Ww 
aut & aftaca & saan frat! set 
Ole SEStls 4 UH Ua-Tadeh MIATA 
veptftat fear, fread GATOS SH 
suit % tie ot & va Ht ow 
eTor sega Faw] Say tar fe aS 
oft arr SH RATA) sHOpSHY 3 iter 
a Sat aM, UH FS TTY ay 
SISTER sie TAL ST AAT SPT 
Sa We SEA UAT A wert ar 
Pitteror aed oh fre Ua Benet aT 
STANT Xt BU ae fearar fer srt 


fea-1 : ot Fo oer At argon aft 
ut & srysit bt stadt aft a caer 
Bret S| 
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SRA-4 : See SAT UATOT Fg Tet 


Seed 4 HafST Sik see Ufed Hs BI sarent ser weatad fant al uH VS 
feared 4 aaratfare fran fare Brot Stk URaT ST Gere UT | Se fait 4 ore Hat 


amet 2 : 


1. ast cerel cen oie Pafira sport & rear aa Ve S free THAT HVT ATT | 


2. Tea stfersa site stferarett Stet S| 


3. Ue Aca sh ANS ch SHA TT (STS STA SAN ROTA) Vict S Cheha S STA 


aca & THOS a Pt etd S| 


4, WAT Tenet At ware Stet gaTS eS TAH aise A aT ef Gas | 
5. fatter aca weary got eer ch Patera Stara H atsta stant atte TATA S| 


oiedt afa att aera ett wa ort 
A fe OSA S at Vt VA srypsHt 
Teh W, Aaftaa were Ut 
fec-serd OE aT tt ot A oer 
St a Gestat S serrate feast 
F Feet] We Car aet Sst, TTT 
ta uel Te fe aat Ho sah AT 
Tees STS SHAT TE ST |? A ST HUT 
aT TT SH SIT Vt Aa I (TTERA-3 
aa) | ga ren & few aged FY 
1921 F sitfecht apr atelet Gea Fret 
Sit eater 2 fer Sanh aaara & fore 
3a Ad Hl AT Aes AT | 

Cf 1980 & are H ae F St Va 
AAT Tas at cad A 
Berm St Mees | 1981 Web hT cater 
qanestt (Wadia) oh sitters GSA 
feet fh were oe oeHTO At feettet sat 
aMfaia aa 4 nee fae @& aa 
echt Ah AT Ferg & fereit TATE] A 
SoA OR fea ITH Taree Stas I? 
a¥ 2018 4, staan fata & 
Sfas arefeine 4 up wae wifera 
aera abt aeat eft, re war isk 
aftr art senrista fepat var ars ag 
2021 4, ate & garat 4 ae 
feoafereanera 4 Stars Fee f Ua AT 
Al Ste deh Al Ase Saad PSII 


are ofa al ast aA fat wa 
gcladia Benextt ar saat fear |° 
feet waret al aca ha Het 
Tat 2? 

qraaqedct Ho acat Al ay aS Ft 
“sadly oferrare firerdt $1 ete, 
edt At aa & fe coreagnfeat 
al sift sft acat aft cay, afer sik 
Sate UAT Aeal Pett S| Srl HS 
wfcat are S St S| Sara 
= feu ay avtt wena al ara 3 fe 
Sea Usa aes S| Ces aS 
FAG SANT RM Adets 2? BI SA UH 
Gee siterehtsrt TeATOT At TT BL TS 
@ a sian sites te Ft a 
racateren itsits At? ar fee “aca” 
Blog Sl Ades SA AT S 2? 

vara Fst Sater ward Sa ATA HK 
ffaa + ee oe fe fhe ws ae 
Uh ded Hed S, FT laws F as sik 
afer Wad vera 4 ee STE 
SerexoT & few, wa oat afar 
we @ fH ‘aca ws UT vere 2 fa 
area verat 4 feafea vel fear st 
Gha | SAT Bel ae s fe ale fevet 
gael “xX? al S-a1-@ @ SaTaT SAeTT- 
AAT Tea FAST AT AeA S SA: 
Gari et We are «xX? aH sara &, 
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at ‘x’ fafa wo a aca cet 21 ae 
Geet saartt ofersrait Fa wa aft 
Ril gaq Saal Al AS Teas F 
qe Hh fe aca aM “ae? 21 Steathe, 
sa uke at fotgs ea ad ae 
alfad et & few secure set fear 
at Geral fer als Gare areda A Uh 
acd @, waiter feret veret at ferafea 
ae At Sant aaa HTT Ss TH BAN 
Wet sated dade sik faftrat a 
fre ett 81 sa We, sa ot At 
BETTS SAM TAT tadt e fH ST Gere 
Sad daatet ak faferat & saerse 
@ ama & ae fasta et ara 21 
Ua Ak afte Saar ohare & st 
we Hed @ fH aca “Wa Wart 
& gat val’ S| ae wT 1808 
vad St Steet WANT 
fara Ht srarcsrersit FS we ft 
(atea-4 ea) | SF Aacilaat H Ie, 
fer ace SAR Woh Gea a STITT 
Went A yet aad @, Sieed 
al a at war fe a whet fafesr 


ataa-5 : Gaur wet sit ant 
Wet 

TAIT Set H SSS AT ATATRT 
are ela @, race aR A 
Uh Wer Bla @; Safe at wet 
Sachem eta ¢ sit wr aft ag 
UY SISSis I Uh SHR eI 
Ut Set AT Uh Alet AIR Get a 
pUAl IAT Sta S (2 HA), SeenT fea 
qeAHK 3.8 feat st sat e sik ae 
START Set SL AAT A ETAT 11% 
WT SIA S| FAT AS VLA Ar Ta ANT 
3 fe Um afcite gis eB TOT 
H gaa Aa Var St aT 8? sah 
FATA TOT FH SOT, ATU RTA 
Haas a stant act & fer (at 
agin aistet & wT A) ur set aT 
ae tar we gedit frat Sra 2 | 


atea-6 : SA Ha Ua ae fH als 
Carel aca, Uthten ar fester S? 
afe arg Dose Ft at wet ar aS feat 
al Um firerra ae & UT F Sted S SAT 
SA Sl Hl 18 alee Al salt S Sd Z 
a ATH SAT SeaaIS WE Th  Ferect 
fears at) aat tet at aer-stert 
aeaaferat F seat & saat frat at 
THA S| SA SATA SAK Sty eee 
arent & aa 2 fe 2a crestor ait 
Sees dea @, fees BA Sa VAT 
Sere & feaw sitatiss 1 St ct | SET 
38 OSC & UTA WE Fi fe Fe ai 
arava afte teat ar err? | ae aaa 
eu fem oH att ard Te qa dept tsat 
Hl SEACH HL Ud S, SA Aa Al TST 
Paral Geaaat @ fee ea gaa S Ha-a- 
oe Ub dain ft Hee G se ga ee 
Gent F aa SA A aay et ae 
weit eet Ter ao fe siteeisa 
areda 4 usm dea Tel ahem Tat arr fever 
21 Seat sae 8 ee dae sedis 
HATTA GALA Hl STAT 
H Pre te et, ST stad att sitfcren 
a Tera Tot A Up-eet & Ga 
| saa ae aru wer vet ert fe 
Wale Said dedi ael SA HRT SA 
Sadie et ser tele seat F stert 
aa Ff AaA | 


== 
sommes 


faa-3 : Sa aT UTA Sls VET Geareh strat e ST Sag few zat e A Sat Sa AT 


aeqifad ast fay ater Getta | 


ada WaT daelteet ERT sites 
al at tee geal 4 ert ae A eat 
AAA HI PR Ae i Sl Apa eS fee GES 
@, Sa ee Seal 8 soa SA GTA itch 
TOT St | AS SA SA GEMS At BAK eT SAT 
@ fe a srt create Tot F srer1-sterT 
Sl Ghd S| SER Ua 2, A Stratis fet 
al AMT He Sl Us Cer sires SK 
faire art 4 ae aK aaa, Se aifsaa 
ait Gears & aha safer eet eT | 
aa sq Bi fparsit FS us oft sahara 
S-a-at & sare Aft fata acct e at sft 
BA Sah alee (SA SATA, TT AT Ea) AT 
Teas TO S Se T-SHT ea Heat 
@ Fe eat uke at afad eel 
wa ae ft aftiarst & few daa 
AGS SAAS F FIAT ATS SES SPT 


fea-2 : ort ar fae seed : cKaaferat F sites sik srggises Ta Uae st 


THEI 


wife SA ses sitet 
SCT Se SHOT Ue safe feeaTaAT 


Se TOT ST TTT HLF HT UH TET 
aden sto Gla & sites OTe HAT 
SET, SS Hehe SHTFAIES TT HS AEST 
aL TH | SE aS SAK Year 
yar terse At Sel) G we essa 
& are ot aa & ferw sift epat aca 
@ (IN ada HF UaT Mt ete 2), dl aaa 
Wet SARE Fe ert fe steciss Tat 
apr fir vet 21 are! fear war verst 
fear wet 2, ae fears & fore Hw Farad 
fend & 7g! 

Ble, es SA Beyaa Al acs aet 
atl fer siteetism Um aifite 21 
SS GEM ST WT PLAT TET 
soret eter 2 aif adara & 
San ore sa atte at cera 
wa @ fait Bel SoH et 
€| Sa aah ta sop fafa zat 
@ od sit sites a fager 
el St Se, da aH Seis 
afta ea Ft aeaaar al aa 
et feat ST erat! STs St, UH 
an sitadisa & fasted 2 a 
& OW, Sach TH! Hl da ah acs 
AMT STU Set eh fe SH See BHT 
fasttsta att & fee alg STH 
fate ad Gia aa dhe ant ae 
ai & ao of ai gar 2, saferw 
SERIGGAGHE Iccienktcmack 
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SoH SA S| SRM Th fear few See 
TAT areata Htse Nl etd A cat 
H AMT H ASF HT STAT AeheoaH 
Sra | 
aaeatcet Ft Gist & ate af at 
ofersrt Sart et 1s] Sa GIST F Tar 
& BT A Siar rar at Rafe Ses A 
feared AT STAT AT) FarsTTeaep BI 
a oT wm wa furet FH srafra 
aut At arart arch aigalery oa 
fou aT Bend S| Up ea STA 
aot ailfees To F wH-eet & ft 
Bld S AN Ses Het AHS ST at BEI 
& fee qadaifsre fora st aera S| 
afe ea tect aftersr at cheat Het 
@, at Ua areal wl alhrat & wa A 
afte frat aren | fat a Steer Ar 
ORAS oh Ser, AACA SHY Sh VATYT 
AT SAT S (AST Sl GSAT F Ste 
Sh RU) A AHA BA SMT TA 
Aret Farat oh tferem ToT Ay Rt Slt 
@ (@rRa-5 Sa) | Fa THR, afe et 
Sieed At uferrer at Etieer ard B, 
A aca H RX SRT Al Uh ATT 
aeat & BT offen fear SET | 
TETAS ST SATA GT 1789 
& wan’, tect St. carat 
(1743-1794) 4 deat sal atte Bet 
at alse Ft) catia T dea FY 


Ua US vere & ea Ff oferta fear 
fae tara fastsor ft fret oft 
ara fafer grt sary fesafsrt vet fara 
ST Wha (AA-6 Ba)| Sahl 7E 
see adem UMTS aed Sects S 
walter trearatrsr ferspaor ft feet oft 
ara fafer art fasnfira set feu at 
Gad set Garat de Stfta Heat Car 
WaT @ SA CAaSRR FA GTS HY 
tao at te Ff fe ara fafeat 
WAT 150 Set ae et wet ert!) 
amt fasten  prara St Gadi S| ae 
a Vert oft fered (SA AAT) 
a wad @ fe cater Fw att 
aftieat at xfer frat fare ae 
Tea At are Gh F Tara ATT 
al saa ath fasnita set ae 
Gad IT] SA THT, SPAT BI ag 
Frags Wea I) 19at watedt F 
feefd Ware & aT STANT ch ATT Vt 
ang & siteargs al ferret are ara 
TAT AT | eLfeh Te SAL HAT Geel 
el S, Se Aa Tea HBT A iipet 
vel feat Sa | 

1odt se 20eF wetset 4 GATT 
afeht ak ware wfatt afed 
fag & ae eal FH ee wid + ga 
ard & eas yart feu & fee att ara 
ast WATS Fo at S| SH aS 
ad & fer ware dia care cuit & 
at Bld & - Gard BT A stray 
stem, feat fet street atet =A 
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A Ia BT ara ra Sclaeea | 
St ae feb eta Ste Ags GATT 
Sat Satie BR (aT ae) F Up 
scaet & feet aa @ a TAT 
& alsin sara HY wa 21 Se 
SMR Bl aM F Tad Sy, SA Ica 
Al SAT Sete UAT Ue Tea S fee 
alg HT acd Uh Te ATS 
OAT lal &, AA SA SEAT H Me 
Ele S (CSA ACH WAY shHich eT 
Sat 8) I? 

aead-aAe 

Siete TRASH sik deat At 
ATONE TATA ea AL SAT AAS 
ar arene &, fee off sacht ofterrerc 
Upay eae ael S| Fahl AN, 
Treated at ay afaTae et ex 
FATT A UH-GEL FAH GET 
HAR A SAR GAA Ait aK F 
aad é | rates SHA AS AAR TT 
@ fe faenelf ga ofeararatt At east 
ik aififaracn a aftfara & ar efft-efikt 
Gara el @ fem same rare a fern fea 
alet ee oftererstt oh eferere sar Tat 
TAR SAAT AAT St AT Tesh 
aenita at Beh se wa feenrat Ft 
GIS Al Mcafee He eh BT StTsT HT 
Sant aaraa afarsrat ar sft 
srrate ar afeqot sat wena @ ct HA 
WAH ETT | 


caifesa” Toit aret saftren Seer caret Se Ga SAM AT SATE ata Tea ST TEATOTSAY HT 
HK BART CHT Oe PHL he 

sett rest Hag series Sy carer aearorait bt sitfcren arecfersnar oe fers SATE TATET STK 
SAAT SILA GL HT SALT AAS FT FHA ESAT | 


AAT Ht AK SA TALATT SAIL TT SITS TTFHLT SAT Teettsht SAL TH SAL SAT SAT 
oetaror att oh fore Soar At ST ahh ferferat ah aver ferent ete SI 

Rrerehe Stk TSagedsh Bree Vt Het aca Al TAT VATS aT Saha Taper Sh ae A 
Hard | 

feremnfetat && fore ccat at front TRATSTSAT Sh Shara HT TAT PTT SAAT TAT Sl AT 
wearfa al aeaita Hel F Soarh St AewaT eI 


10 @® oe 


Notes: 


1. 


This article is derived from a longer article first published in i wonder..., Feb 2017, pg. 84-94. 
URL: https://publications.azimpremijiuniversity.edu.in/1267/1/16_THE%20ORIGINS%200F%20ELEMENTS. pdf. 
This version has some additions (by the editors) to update it and to make its connections to middle school science more explicit. 


2. Source of the image used in the background of the article title: Chemistry. Credits: tommyvideo, Pixabay. 
URL: https://pixabay.com/illustrations/atoms-molecule-chemistry-science-5064796/. License: CCO. 

References: 

1. See The Atom in the History of Human Thought’ authored by Bernard Pulman and published by Oxford University Press (1998) for a more comprehensive account. 

2. See an accurate motion picture of Brownian motion here: Attps://en.wikipedia.org/wiki/Brownian_motion. 

3. Watch Sam Kean take us through the nearly 2,400-year quest to see the atom in this episode of Reactions’ "Legends of Chemistry" series: 
https://www.youtube.com/watch ?v=ipzFnGRfsfE. 

4. Watch Olivia Gordon, from SciShow, explain how the Scanning Tunnelling Microscope allows us to see individual atoms in a sheet of metal: 
https://www.youtube.com/watch ?v=S-M7JjYCITY. 

5. See David Nadlinger's award-winning photo of a strontium atom and read about how he took it: 
https://www.ox.ac.uk/news/science-blog/image-strontium-atom-wins-national-science-photography-prize. 

6. See David Muller's image of an atom and read more about it here: Attps://dug.com/behold-the-highest-resolution-image-of-atoms-ever-taken/. 


sftfrarat aor 4 aet-acnftenct saien Dad & aa Fe gecaafidt det wr Ur Us weiftsfstza (IUCAA), ta 
Uieast Ft 81 Seid Get we aT (aHUeh), sree H Faas Vea S| Se festa SH Mera, ecteretiaes St fares US 


oft Tat ea 2 | SAE ksrini69@gmail.com % Gh fea AM GAT e | 
aqare: HHT rT Uatteror: saa are Use: Hast Sore 
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Ya et F at aK - 20 APA SH 23 fare 

al Bla S| St ST fear Te a AL fepeay yeah 

AY ae (Heat) a Mestad Tech S| Sahere fea 
a Ua At sales NTT ST VI zB | 
gan a fret off fer arg std Stace SAK WAT 
TE a edt INF Set Heo TA Gena S - TeSTS A 
STH Cese, CIMT Fears, SAC (SIN Bt fexTe), 
Srey St BT AA AT Baier sik ae | fafa 
mfafaferat caret fea he 


Delhi § 


Mumbai § 


widyz:ZT 
widgg:Zt 
(LSI) 329s 


Faa-1 : STAT NT Sat TS HL? TAPT TS He ah aA FPS 
ape ob fee ge aR Oe are Rafe Sar TAT ETIST | 


Credits: Alok Mandavgane & Varuni P. License: CC-BY-NC. 
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aad Hart (Stet aa SH UAT Shelt sarch Sl), UH cea 
(SATA GSN) TET SAR AT eT ETAT | 


i. 


WaRT SATE : 

WANT A RATA SAAT Ha We UH fers SATHT HE 
(Fera-1 ee) | ga fare OK Uh aed (20 SH Sah) HT 
GSI Wi| Fe HS WET, LT AT ay wae ST UH 
Sl FS STH A (A St HT iH) Se - (AT TH 
Gteft ast ost St soft areas AY Refs site caeaTE 
& a ana fear e1) wie At Sag Al ag ct 
(fera-2) | 


Faa-2 : tt TA At Sarg ATG | 


Credits: Alok Mandavgane & Varuni P. License: CC-BY-NC. 


eeen 


aed sik ATT : 

SAU Bich At UTES oh AA Ht Hera Ue Fafert e | 
80 fate ah & 10 fare 4 acre At AFaTS ATS | 
Ah AAA, AIT 12 TSI WSS At ATT | 


wh) tarda wears : Fe GAT etal & wa feet oft fer 
See Se UT ES SITET H SI Sea fares Ie Sta S 
BN MSE He Het eet S| Aas Biel WSS HI TAT 
al Val Ne, Sa STAT Sta Lala Hears HT Get 


area 1: AT aT 

(&) : Sik Stet S (ZSD) wa - SF us CT ts Te 
fared ae amt getufecs fesreresaie € fora SRE AAA ST 
ene & feb fatter orret oe Ot eet & ch es & att aeergat 
fra we Seer S| ae wT SrarreRctsAt a fere Stet st Sree 
alld @1 $a WT al Ufa alaradt sie sfear - vfsaaH 
aisetha ts Ushers wit (A SI-POEC) 4 Ue fra 2 | Sa eT 
a Sas feat ST THAT z - https://play.google.com/store/ 
apps/details?id=com.alokm.zsd 

(@) ASI-POEC afataferat : 4 nfafattrat aersat ht alsa 
eT A AAS Hes HUT 

° RT Ray feat (Zero Shadow Day) : https://astronsoc.in/ 


outreach/activities/zeroshadowday/. 
. faye WerEat (Equinox Shadows) : https://astron-soc.in/ 


outreach/activities/shadowsequinox/. 


ST Ta ANT (ST ZSD by a CUT Fears AT 
Tac Al Sits HC Tr S| SS ATeHA-1 A TAT TAT 
al) 

G@) fase , , 0, a) : Carel & fare, Fara & fafad 
fare me Weare & fers aa ai & aa G SST ETH 
aA Gia | Fe Sax-afa Var S (WH shreahls VET 
Uh IS Fd TATA S St Gea oh Sa BT aferor HT fer 
Fa S Slane Tah B) | Uh AK Fe ST AS VAT SAT hd 
%, di ag can fee Wors eatia Wears S vect sah 
Ufa F ert Sik carla Fears & ae Sach Ya A | Are 
a : faye & fea ad dim ad toner sit ste ie a 
sree tar 21 at are sare fafa oe eel & alka BA aT 
aed 8 ae fag a Set its ae ene & fe eT aS 
TIA FAS WHS FRI Tas TE fess F Fer Gra 
al 


Faa-3 : ATT AAT TAT ATE | 
Credits: Alok Mandavgane & Varuni P. License: CC-BY-NC. 


fear SRT 8 Wersal 


Shadows):https://astron-soc.in/outreach/activities/ 


(December Solstice 


shadows-decemsolstice/. 


Cl) Geers AT rales th ae Hal Gat 

1. met 3a we: afin afie, faa ofr (wasitetag) 
URL : https://vigyanpratibha.in/index.php/where-ismy- 
shadow/. 

2. RST SK We & aN A ees ae & fer vata 
at ua fare - aiff, oi, were, st otk arg, tt 
(2008) | aa set waraitic : fer & aaa wate faa & 
mifafafe are - saffife afin través URL : https:// 
navnirmitilearning.org/wp-content/ _ uploads/2021/07/ 


Sun-Earth-Experiments-Activity-Cards-for-Day-Time- 
Astronomy.pdf. 


1) atetter : cfer faye & fos as yee aT ax Ste Pat 
BAS SA SAAT feneat yest St ah oe rsa IS TSS, SA 
fepcott grt feel arsatd ST ed OK CI Hea S oh AA 
SAT HUT SE LA SH SAT Sh AT SAT BI 

SAT Ta CT & fae wis Al Hag SN gest TH 
Tog Al MEATY let UH GHAI PST SATE | Fa ST 
ob MAS Sar HIT ATG (SS Fera-3) | Fe HIT BaTISh SrA 
STS SIT eI 

@) arent : fet & velm arr, get & fahr Carat ae 
AAA GAT SM V1 fea H 24 we 360 fest eae 
Ff TAR-ATER Fe ald S| at 1 fest eae 4 faa]e & aaa 
Sl anedta Ae GAS (IST) Hl NAT 82.5° Seed Yet 
Ta Ue AT rd S St Taree & are Raa Sf] STAT 
SMA TT Ah PAL AAT AH SHS oh SATA HATS 
OT sik tara wears & Shes Gas Sh Bt AL TAT 
ae (Peara-4 GG) | SHS TTT aT Ach fe SAT 82.5 7. a 
feat ex S| See are rate Radt Ga FT TANT Hk — 
HUTA GMI = 82.5 Ya + ( 82.5 TS We CAAT HEAS FI 
aay — sieht feat ae Aes oT AAT) */4 

82.5 Ya WC 20 Ares al CIA Hears ST AAT — 12:7 
82.5 Ta WE 23 faa cht sale ele ser A — 11:52** 
“fae H fer rare 

ee Gua untae At acre Fe slp 12 IST Ae eI 
gah TA SMT ZSD UT We SR A Ghd z | 
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ait ear? 
AAT SATE SEAT oh AT ATT aH oh fer, FH feiss WE 
MTAT TET wit at : https://astron-soc.in/outreach/activities/ 


shadows-equinox/. 

aT Staal Te & fe TT SA ST ANT ga wena 
SMA HT SIAM SET Aa HT Tat eT ch ferw ferat 
ST Gea VB? SHH YeMtt aT TA ar qeMlt a Eola abt fe? 
aa Hu? 


Fara-4 : SOA SRA SAT Ta TIE | 


Credits: Alok Mandavgane & Varuni P. License: CC-BY-NC. 


aU : Aah a AGH aera sik fecafteat & fee aed eet (wacieiead), daar sda (wasted), Fest det Ta 
(aTgTgU), AA. FHeaer (fea TaN), fers Wawa SIX ASI-POEC & Bact & ard FI 


Notes: 


1. This snippet is based on a poster that was developed along with AIPSN and ASI-POEC for observation and measurements of the equinox: 
https://astron-soc.in/outreach/activities/shadows-equinox/. 


2. Source of the image used in the background of the article title: Jigsaw pieces. Credits: Wounds_and_Cracks, Pixabay. 
URL: Attps://pixabay.com/photos/puzzle-piece-tile-jig-jigsaw-game-3306859/. License: CCO. 


Areas AVSIM Aida Sar S Be aitfewart Seater faart S1 SF sree wravegrs aver, AeaTesT F 
arte & | Sa alok.mandavgane@gmail.com Wl arch fea ST Paha | 


aeutt ot. ccs & dag feed afirdte fas GEIA(IMSc) 4 Hrseths warfare & | SF varuni@imsc.res. 
in Ue Get fea ST AeA a | 


aqare :diqarea cater: asta sight aarctufser : sas soa 
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B ato Al are He Hea OR WS 

eae sifeea S| F sa feenfsat at 

Safes ar uftaa fase vet 
Tél oft fase sar fase fas ae a, 
at Hy car fe ats fereneff at ate S 
Se AT TS F| Set ator Ae Hee fer 
fA ST Se VST g, State Md At Ft 
aa sane ao Tz, Ye et Act e | 
AABN, fas Hl cna oath ge alle 
sat fart se ca Bart wet 
AA sah fear-erercen atk fasteorrcrh 
GST Hh Fe We St Set STH HT 
aifsta et & Uap staat sal ae ax fear 
OT SA Usaa FHS at aE THIN 
fear 


Uh ah a oft saver aaa a 8 sa fase 
al vel tet at) st scan aft sat 
Prenat ait ae erent & fore Pe ara 
Usk Sage ITS e, SH SAH Slee 
aera & sik amt & an i far # 
ana aga wet 2 | onftcan, safes 
shears ar sires 2 site fase arash 3 


ware ferrets asa aS wep S| Aer eeT 
a acter ast Asia @ | cle, Tet HA 
faareff & Ao sa ara a Gena fea! F 
wes dh wal at Hert fer St fos S aH 
ard &, ut fara ofa at & Pafsra et 
ATA Ut, SAY Rrenrad ett fee at 
SE ST: ITAA TS, AST AT 
Hel F USTs HM AT Slat ae et fear 
2a Sa & faa A Harel F dad Sr 
oe Tet SAT Alea | SA fee STAT 
aaa (sik ten) aifsrar fefecat Ft 
Gta at signa dhast Fat HET At 
MBC SB? BK Ga He al, SAT Tt Ast 
ana ot amet 31 a fase are wet fared 
oft fecraeg aK Uetare wat + ad 
al, Soa at A SH Mt Tg S feb SAT F 
faeneff wet dha we Y fee se raat 
arl fenet ake ve fear are fee Wher A sat 
Fa Sel ST Gh | a A ara F us Ts fe 
ter aa 2 fe cen ast fFenblat ar 
fase Ueat ST @, Het Ut SR Her 
frre % wa Ff aig oft fra set at CS 
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F Wt Cs SK GAT Bea ae ae fe 
fastsorena ara a fas-aracar 
Olfta He & fered | We Sa AR AT? 


fasrrunretee area itt faara- 
TATA 


GAT let HA HT AS SHUT AL ST 
HR See SF VET — Te are & feet 
of 37a AK Ne Pa 7 el — sik 
feat Ht HEAT Tale H IR H HS 
wt 4 me, UG A sited ale ata 
far ain oa faa & ara ver 
BRN He FL Tha 8?” ST Get | 
faa dae Te WS A Tet wea 
fie & wet sift 21 ae up oir 
21 Fe Sea & aa sik Vat 
At fAeIvoH I-A FH SAT BI 
Hela BM Al Ue Ui e fas ea 
SPAT Sl STS aA TTT aK 
@| saan araee fer ea eat aad € 
Sa sel Sle, sie Sa ha aA &, 
Bala S| era: FA Stew FART | 


Uh AK Fel, HAT a Rranfse ae 
aed @ fe fatwa faa sik 
Fea Urea HEI &, ay fererresf 
St at 4 a feet we oft fet feet 
BI ch ea H SeTOh St Src S | SAH 
Uh Heded VeMilad Ao ye & fe 
Hae Aes AeATTAT FT sa VT HS feet 
Cah ST ALTA A aly STAT TAACT 
UAT IT aT SF See Tea He Ged | 
A, fede THs GPT Teal FAT Tear S? 
ae at as aferrare &, oe fase 
arr Held: “AS aha, ferrarstict 
Ora & Sl FS da HE HR chfesa Stet @ 
fe fre ea Ht AN AT AHL |” BIN 
fag Sa GF SANS PA: TTS | 
Hel SAT SAT S| AAA AAC AT 
faa and ah arard é ak sah 
AIK UW VAST Tat S ahaa 


freed frenret ord @1 af afters 
feat ar eater ae urd Sl 
Sarat Yael I afehe ariecat 
OG Mata eld f St Mea aH sreHes 
at dar auras Fray fared Ft 
eat ama al wfaad ae Gad ZI 
a dt alee, frartiar At sat Ft 
at afer AT Sa HT aA HA 
F fore strazach S| tect feta et SI 
q faanfelat at east gat Bend & Bik 
HST SAT F AIT FATT SOFA FT 
STAR Hh fereg SA AM! feteen St 
Tet FX Ud | 


see! GK we @ fH faa: 
fasta art a fas arena 
deh & feeist @ faa & fava wad 
afeat HEH Sid S| TA wa ae zs 
fer arftrnter fast WSasHaT AT Sie 
ale faata ae Ft ast at 
Hl Ae HUT We FAl|ay Sa SI) Alaa 
wea eM feu oT SBI start F 
Brey Slt Sl FA ACTA, HAT A 
UIC A Tet AA MAT H Set 
At Gears vat edt @1 Stda:, 
faa TUT oS sat steer At 


flag ae, Fst qa as Sas 
feat ar tos Ft we states ofsrar 
al 


Fat lg feeteh aNl ae edo He A 
fe ge GT aT SEAT El HE ART 
faa frercet Ft ave 44 ft ae A 
ferat am fos fe fesrsorcter ra 
amit daray ar at &, st 
Herat FF adh ver wet oft) stk 
faeces F cea yetd Sl aS AH 
ae tél oft fe F faa arena ser 
Tel S| Sa A Yel Fe GAS Mt Tel STAT 
fee F feet era oft) Sfrem FeTart 
a agian Sater Al wepfet cal MAST 
an fara & aa vea at 
Valter ax fear e1! Ca A ara S 
fem fort forentetat 4 Sc Orel Feet Here 
confit Safes’ farsa ver a, a 
Sa TSAR Hl Ha AAS UT Vt stk 
AT AL ERT Se ISIE TU AAT ah Get 
a aR ARR, Tas aaa} 
OT elgslaciniftast safe al Gast TT 
SiN) Shar eet Mg | AA Fee TAT | AL 
ferenfiiat ct sfesatapet atereit Ft 
peta oft stk saa F fame wet | sR 
on faenfeiat at fears ft ofepar vet 


Ferat-1; TATA SMT SIN Taha SATA A SKA (GH) TATA AMT Ses SIT Se 
afc PreRy ceah TSA | (A) Tehea TA SST HT Heteta feet ratfsta PreAy Teh Uses se 


fears G Bet SAAT | 


a) 
Credits: Melanie Trecek-King, Thinking is Power. License: CC-BY-NC. 
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Tet at fasta sit sitet 
STAT STS STRAT Sha HL TTA? SAT 
ara ae fergrra fret apr ae Tet S? 
Sek AIH TTS 

tat at deat at sflafagma 
UR HK Hl Te Wea Tact 
al Ustt fara, sit F ger et aft) st 
sadht sire “sflat fag’ ae Ua 
TAT USER ITS HLATAT Sit FSA 
PISneT Ot SHH SIR ETAT SAT wT 
fascroTcr Bsr sie fags Berea 
Te Saal ea lex HAT SP ga 
UISaSHH HT Uh HET Tea Wea Tar 
oh DATO Sar cate HAT S FST TS 
Prrttta et ach fea eH he he Sd | 
GIA Ua faa, Ba faa He 
Teg Gh GUSH Hl Hea lS SPSS 
faa At fagtearsit at Weare | 
FET UIgaha sek sie sit H Hee 
att ob feratst G frenfiat sr creat 
Protea cht Sq GRMH TA WL CTT S| 


Fatah Tale G IS Vl Tet SteeHERT 
faa oreaseat & faatta, F art 
HA Set ST YS Ae S| Beat Tec, 
ae eM AT ART ATT SAT SAI 
AIA a SRT “stay Tae LSTA? 
feed cafe Gara OR Us Afar) FT 
at Sets SI Ay aus oH fears G 
Tate Aa AM Set | GATT SAeeHERT 
faeneff ae vet aad fer SterRat sik 
HM Set H ASV HIT Vl 
= 3 afta agi At often ata 
sia ao ait ae ua oa Ft aa 
ld & fe Sa aaa cant AT Va ge 
APTS FAT SST HT AT | Vet aT, 
a Fe a ad & fe Uh SIN eT Ba AS 
OAT Gad oeed & fe eardt arava 
ahead ST areal a strenita 
ctlebt SA BH SH fora (SE fee 
Uh HSc HT Se ST) debe MT 


O Tad & Be Saar sifrea Eat 
fem & fee an aria F aga goa S 
(fera-1 2a) | 

want ae faast camnfae ea a 
aeaaaieta sat AY ae A ore 2, 
Tae BF be ad & fe wa eT 
aad @ Sik SANT SAT, SAR fears 
S he AAT at V1 fears HSA HT 
we @ fh AM We at Saag A TATE 
A AT set AS FAT Wat 
SAA SI" Tas Tet ee fer SAH 
rfrenier Arad & fer Sa a AS at G 
Te! str feet al ae fears & ferw 
fee ot AMT AE SATE ST Ad, H Ses 
saas-sree caftheat § Tener” 
adt @ free comet at freeff aed 
adie sant €] sat SE yar aera 2 
fee ast at up Set stent fet aT 
ae Se HEME Sta Sf F Sel MT S| 
Tears ar Ak Ae GAS & ae St 
fer il Ha SAS FS Sie, J AAAS 
Sa sere ehat Ht dae aa F at 
Se HE FA G FAT Gent S| Setter 
aaa fraeif derare at frerare 
Ol THaTe GH ct S, feat aet 
awa dt aa area & fear a 
ATA Hr cletat & ak seifearw ge 
fers Bt Fes ferfSrear Sta S| 


aat aT Action et bh feet 
frenfat et saga ater & cla 
wet tg fae ww cafe var ae 
é, fre der FH FLOATER #ed 
@P FLOATER ¥ ffeat freret— 
Falsifiability Sacatad fru ST Gay 
Ht UST; Logic ah; Objectivity 
aeahrsar: Alternative explanations 
Sapfors Sree, Tentative 
conclusions @eqfad fray: 
Evidence @1& ; Tal Replicability 
UA: FST a OT — faeseocte SPT 


a fag-ofrat at ak stat 4 Bare 
Ted @1 AR Sears & EN fare 
aat ct Acad eet oh fears F 
absitaan at saa aeat rad é 
ai fe oa data a afeaerta ara 
FLOATER & @a-a-aH ferdt wa 
fan a at fae at et ard | 


ATT AIH SA USAHT HI Uh Ted 
serarpl war 8 — ogy wa eae 
At diane | stem citi & few, after 
sane fret ist Ht STAY HT ee 
SPER ATHT SATS | PHL ATS STI STAT 
RS A AUS H PTA HET ST 
at fee Sa Oe aT? aR TTS Staaf 
& ouret ett oe fare et Sa sta 
We Wear F fata ted & fe sant 
Sait cara sit seater 
gaat @ sik ae at fe eat eater 
afeet sik sferaete atch 31 ga 
HST an few ae Ss & few Sra 
@ fe caked sqvat afed fret s 
SIRI sfasreasts TAT wat eta S| 


Sah Te SA AHA VE STE AT 
ferat art foray caet| ate fee 
BAe HeTCT SY ST AAT STRAT 
aq Tee SAT Ged e ak Fs 
sreret etd & gafere Sr SITAR 
aM wafer (sega) a 
Slat Bl HH lee (SAM/ 
Fafa) ar yar aa ate ae 
ast, Gest ars Alea aT SAMI 
Yatwel) Bl at eS wat Sl af seat 
Sant ares Hr aredaena S vent ect 
@| sia aes at ferenfeat at sacht 
Gra At oiepaT Sh UPS Pelt AT TAT 
Sra as Ft Sarat @ sacl ear 
SAAT e Afeh F TSA STS Are | 


sacht ata ferctt ateqot et weardt 
@, faenfsat gar sa ava Ft seat 
Gas sik Gwaale HI Wes AMA H 
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area-1 
wotftaat 
Weret-1 : SAR Salat Hl Heo CS 
SRT STAT ch ST HH TACT ST AAT 
@ Ss aN F eH lad Teh Aa | AL 
fre A Um Eat SAT UH ALA aff, 
TAT fee S ey ST Ges ATH HIS 
fetter! cert stat Hoare fee A 
fora Tete AT Ue Gferea sateen 
H TAAL ST A SA SAAT SA STAPT 
4 aT aie Ht Feat S|” 
weTfed-2 . “Sa TeasHA & RM, 
Foye wae wat é fee sak GAT 
Hl sri VACA act Fare 
@ fe eH Sant Solel oe Ase 
arraitat At saat wma eet 
Tedts, Treat feast a ee fear 


: me frenfit & 


ae SA AHR Bea WL tt SI 
aant eat drat o Peta ofsea ar 
wurfadt axdt 31 aftea fase sik 
afar saat & ort Ye AT 
ARaet St GaHa 81 Aaa, THT 
at Gert aie Se ara at UPS caect z 
fare oF deck a St el ad sires aT 
FS AAP SAK A Ve Aaa 
wd %, dt Sra a sa Mea 
smart ar free St ait Ft ear 
SEUTSATE AS STAT & | 

areal ait & fee Wea H tet TH 
Wet Sag sass Slat F 
Tat HT Mea STH HUY Sd 
Rreniial at gout aa @ ae act 
3) fara fi uber ti gacnes efien 
Weed Fl Gas 4 ff ae aM faasat 
SL HIS PLAS | Wh ALTRI, Hy AMA 
urease ferentsiat at wert arfecer 
We Veh AW Bawah *| SEI aT 
al, Grad a frat ta eats a, rat 


tedt @; watteae vet dt ean 
ferarat ht ofS cnet & 4 fem aeat cat 
Fea HUT S| BUT TT st TAT Vt 
fe dm & Gyre ha sar ST Gera ze 
an atat Ht faaetiza Fi areata 
USatet Ha Al sit S Tat Tea 
SER HA Berg set S, at SATA 
SPAT Use Sed AT Sta Vet |” 

weThea-3 : “AX sift sfag 4, 
Ael AMAT ter fea SMAATS HT SATA 
fat Sl ene ANIC ST ZI WE 
HoH MAS Ta S fem Area H AS Wah 
FEAT STH & SAH STAT A 
alt at sta efi sftaq A arg oft 
SMa ad GAS HHT afer | Tay 
Asad sist St A Ghat 8 ae ae fee 
eften sflag 8 orferenier aT are AT 


fag H hae GS afrarel WSsesHA 
feu &, aut the sien 8 Pola aA 
& forest 8 Uatax aenrsit F verre 
aatthl Morse G wT cat He 
UAT LA Al SAT HET STATIS 
oft et warat @| saht aoa, ae 
Feapt @ fer free aot art At 
Sarat Ht Wears Skt after cara 
STG, AAA H Bred SIA TAT 
are | 

Ava faa Ht wpa or saa afta 
aU AAS coh fererres are aA ash Vt 
@ f& faa aa fase ak sagan 
@1 Ad Ves al faa Gel faecal FT 
weet S| A UA Yael G Ded sik 
THE Stee; SK FMM, Heat: STA 
pl Uae ater et @ - UH Ver adr 
St SAK Yatyet Hl Geartat F SH 
Se Tel HUM V1 as caTAT H WaT 
& chm feu aA ae sacs 
agra, Pefra aterm at fea 
Se | ST ALT SAT BL Tee ST fe ae 
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Fed HH Atend & AN Sahl aac 
ard I” 
WeTet-4 : “SA WISI H Ma HS 
SHE MM! A gect F a UH ay 
faafaarra 8 sche ae 
Misra SAT AS STSST-STAT A 2 
Cfepst Sa Hat F area F fear feat 
fe dates ofepat & at A AT aA 
fecal A AT SIR SIesT BET 
al cat Set ea & ae-aT 
fasteorrcten Gt a ha GPa ST Gena 
214 em & att fava At Gras Ft 
UGls FSA USaaH Al SSS He 
Hl Aca SATA HLA SI” 


at a eat fem feat area 4 ag ear 
aAugsé, cafe ar ya ae ten aa 
al GaAs Tate ch fererst a Tet 
at oh fere fesnga fepar tar @ fare 
SAT: FS TA Sle & fH Sar area 
PT SAAT S AT AMT | SA AS, fa 
Taft ch get date wiser At 
Alfehenert Lala ele | 


sata Tale At art He at Cet als 
Uh Vad qt & A Se SH ea a 
TE Telt S A aa aa faenfat ar 
THAN al Hl Ue Sle S| UH AN Se, 
SATA USAT HAHA S HL 
URC Gad Vari de wan tect 
athe Fea G Ie Sle S, 1 SafereHigT 
faa $4 RE BHeTsg Tel Acta | 
faa fagregit sot Uae WaT GASTA Sle 
@ SH fatter Tosat SRT TAM Sera Ft 
ara Sl DISA BHeAT S | FATA SHUT Sh 
seatert ash ett @ | rare & few, 
faa & & vart + ert & fer) 
Frafira sar (ceter afteerher) tet Gear 


Aare | Sacteparctsh fags SA GT 
fas, tfeeraer fas ait wernt 
faa cared shar & stag 
Wee Sl seckatia & fe AT wR 
= aera ff ver a Afi 
TAMA Ae TAA SITS LAT 
él faa At vepfe at era: UTE 
areata Var Feat Bae, ferenfsrar wr 
feet fagty ate oh ares at Heat 
a & few dan aed 2 | 

USash & aM, F ferentsar sh forest 
a arediech Sha & He refs et 
Ft oda wa & fe cen, 
Tart pe cedist SI seTETAea 
Hl STAT Xe SU STAT HT AeA 
was sar ee wart ae Gl 


(autism) ‘faate’, Slerardeht, salfers 
SK AeraTy Tika F SAK | 


aa afer og frereif war fag & 
fat war 4 faare aad &, Weaset 
F ga Met HE S SAH ASS ISAT 
@ a se at the sad F oa 
fas Fl ear or atten feared 2 | 


Sechetta Br a a He frenar Hl aE 
Gus 4 Hae ard & fee fasteonera 
STG ATT ASI Sta & Altes AS 
SAT A SAT TTETS A SHAT Bl Maw 
@ (atera-1 ea) | 

oedd:, Ast Ga & aad A ay 
affatted? rds fart Git 
aaa & A HE & ade & GAM 
& Star @) Ve streniea Stet 1 Ara: 
Ast SMHS AST-sea ATT, SCAT 
Tear & faeg wetter Ara SA 
Fee el GM el He ata 
4, faeneft mead Gear aa fore 
BIST HI SHIM Ged &, Ba fee UH Ba 
aaitch, acer fatercat Scots FT 
um fas stk sa sat frat 4 
MfecaT HT STANT SAL SL SATA-STT 
afer | 

Werd-aerad 


feareSoorcr sh ST A ASA FT PTAA ATA 
amt At amar gee site Feat 
geet wet aet tet) stat ferenfealt 
(ik wast) al fara, deat six 
fern eat e4 fart et eT | ara 
a St freniat & fay sit tact Hw 
aut & fer et fags WiseishH TSH Tet 
Sl a Teas sta aos ferent 


al are amit sat & feet 
o wet faster ara a fear 
arena se alert fart Fr SAT 
orfadt ater ete eI 


34 alge al USM at Bara 2, 
cifeet Sf chalet WSasHH AT Wah Teh 
a a aét as afeu, sé Wea 
emt alfa! faentiat at gat Great 
@ ae far At aaa, stat faa 
rat Se fear 8 fee het STAT eI 


freaeg Al ASA Tisha Te SIR SoH 
a, franefi sect ara & ferw ara 
AIM WTA Hed S SIN FA WH Teak 
ola aa & arferet sat S| SA THR 
Ar feat cer Streak tsp GTR OT 
14 & Ha & aad G faaat a 
“Pa Up with | safer aes ATT 
atk faster at & al!” 
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fears Gel Fara ar ater @ | tear fears rarer sat Gres AT ass he Gls WE Sa Va 
al 

fasiuorcte Ura sik fas arena faafea ee 4 faenflat &t wee Ge oe 
RR CoATSHl, Tehl, PSST SI SAH Brel fea car Heated ch SSIfelet TATA | 


S-BUS S SIA SM ie Seat Pots oy & forest S ferenflat & fers & eri 
ARM BAST HET TST SBE S| 

SA HITCH Al Peas Hl Ah Trae Sai aeat Ste Srfereert rea awa ah stat Theh AL 
Gees ee faa Hl AAA GAT Geb Ae A HT Hl SAN aes Seal AN AU Te SHE | 
eat at ase alert FAa-Te @ fasts SAAT Arekeh SI Soa Star @, Sa frat 
& fore ft Sit Sarat retene fers sat Stet Strshtferenr Sar AeA SAAT AMT TET | 


‘re 
aT : Fea Ah, Ta sar ofatenar SK HTtaxta ch ere faxry TATE | 


Notes: 


1. This article was first published in Thinking is Power and is available here: https://thinkingispower.com/from-non-majors-biology-to-critical-thinking-an- 
educators-journey/. An updated version was published in Skeptical Inquirer and is available here: Attps://skepticalinquirer.org/2021/12/teach-skills-not- 
facts/. 


2. Source of the image used in the background of the article title: Network. Credits: geralt, Pixabay. URL: Attps://pixabay.com/photos/annoy-network- 
magnifying-glass-3991596/. License: CC-BY-SA. 
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Rarer ceten-feat Farseen & Harelse HAA sicist safer Ar TA ATS Mea S| ICT SA Sle SHI HAMS A TETAS 20 
Ae S oft SAAT sh STIS Sh ed Ses ATTA OR Sa MTA at Tea A AST SAAT ST AS’ Slene aa TMT SAT Tee | feta ret 
& Wit Sah Sa A See Peifeer Bat Tae’ Tat & ferw Vita fera, Sit STH eT as Sta Rretent al sted UTSaSHHT H srferep fesaserrctsa 
re ATAET STP eT HLA Sh FereTsT GAT AT VPA STAT Teta ATC | 


SA Ent ferfad ast Tea & few https://thinkingispower.com/R STE | 
agate : wea ater: saraeht att ufset : ss Soa 
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@, IR AN Vea A sat 
ea dea edt 81 a STA ANH a 
FAK a AR et te Ui ak 
Wah Feta H A FAA FY 
frag Sit Seq | Se S| StereHtRT 
weer wean foenfiat at ada 
arant & da aa ait s8 are 
ated & a carey & ant 8 fea 
a, aeht F ara ak as fant 
al Gare ar FrStal S Gach GA Tat 
HOM TAM H Ase Hl VSIA eI 
ctor Stferenigt Wrsayedeh Sit afraret 
SMR Fe HES, TS A A AAR 
edt @ Ak a St HAH GATT alt 21 


Wi y w 


sarext & few, sad Kaen, fet b 
as dm, sitiegore fight Great & 
Wea & AAT) Sle rates & AF 
Ald Tel Stet S| FV! Hy ferenfIat 
fore STentt aT Uh SA ATA TTA 
Gd @1 aefenerdt a, et ana z fe 
ATU Hl SAAT Hees eet St SK Gteel 
a ae & sada ame Patica 
aX ¢| Fe Sah A fara Skt Ged 1 
THR TAS Set WaT eI sirfax 
4, he SR, Set cafeta srafae, 
saith cata sit Merfirr srasit 
freret car ferenfiat a ga farsa ox Get 
Seeltt HUF SH Tet Tes H ARH 
al Gadi a 
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2h bite sp Bls} BLE pI 


Bly CHCA TAA WSasHH FAME Vs Seng A Path Sea Tisha 
& shatter a sat act & few after dae aie wes a yet 
areca afte agai ae aay fora ware a & a ot 8 wah 
al ae Oe wa Hieger ar avta axar 8 fa AI aa ara, 
garacon & dha antics afte sacra aad afte aesite a 
fasts} ait § anpscar fl aera 24 & ferw Fests Pear 21 
Sah AeA, sae sea faarfsat at mek sk Gea Ft stat 
GAS Hl Gest S ah He & few sreanfed Heat oft at art 
STATA Hl AAT SAT SA SAG TS Tate BH act GAM, 
ant a eg wfeett a ae at dear ww Phreren-faerelf ans & 
wT HW, Sad Garis AevSt, emer site feed & at Haak 
fara site ifser % wera we ware gare | ea ae Sia 
HARA HT Act ws 

a ue fist stare sist Area Gpct sh HeaA-9 ch frase 
oh TATE A eaters GAT A SS ATSC Sl SATSATAT S| eee 
Ga HT AALS Vet H 50-50 faa &, fas A Gag F 
fesmfsta ferar TAT aT | Stew Sa Sl AF AtSaet YT Hed FH fore 
12 gee feu Te f | ge He ast aR Sal & faenfsat & aay 
gfeentor site fecaftreat sar ae eee PLAT e | 

Asa At Gaede st ASAT 

HSA H TAR AT Se FIT Tar AL Mesa Ht & few 
Fue are ate soar 1-H seteraits Ue Arete Hat A 
TM Ts’ fora ect S sik ferenfsat cat aerst At warett afte 
& adh goth ad € fs, “arta wore feral ad Ig 
of Gare fer | Gare H AY STAT ATA Sar srt et B) 7 


= \ out ae SS ma STAG 
" tod 4 LA sonal Mn oa “ 14,_hel. petiog 
fe eno co zu 9 _ ath - * of .90.S doe the meno 
x oi? sf ai hay cS a wo " 99mg ae pritodi 
=v rer it 7 Ine Ale nn “sraye yovita_ mk 11 
me u the 4h 9—mbine hong wtecton.Mow-tl 
sail Che ti AML eaely ord faute gaat 
ri ot sam I 
“ | Haman. Repraduchory System duatilions - 
hy, 
“La, med ate pp 
Uh te Merge, Puts 2 ie 6: Hows do yaw have sen? 
io, ~e = hen yok hare dom. rn fe get a chit? 2 
i hy - ei 0 — the parts. of —maleotg pssst 
ee 0g, leg, Pai, nen they be wen 
: “OO6, Se hn, . mn i, | 
“ne wei “ty gosie 
Wom, mos 4 Oy 2 ees a 
- Song 2 Pats, “Seed = 
tan ~ee “Ay 2 c, 
Ieee - een Bae E— Fg 


faa-1: Re EN ars Ufa raat Hr Ua TAT | 


Credits: Dhanya K. License: CC-BY-NC. 
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arerea-1: frenfekat & aire ware & TAT 

Fe 2016 & 2020 & se faenflat & swe fou 7 Pate 
Hl Ub AAT 1 SH S HO Galet, SAH fetfswarsit 
are, Garcia saage (https://sawaliram.org/search) 4 
STAST S| 


WTeant dacitmes wat ert 2? 

area at ee (atsid fret) sat AAT SAAT @? Spr 
aad dofea & fe a organi # sat eed = ar 
Se Fret aiettefia F dep gat Het S? 


aust & tS ar Gtedt wafer AM a cect alee 
area & aed gar eet staat aft? 

SAT TASC  SteTaT ot ATSaTA FT SATA Sh SAT HTT 
Bl Gerd 8? 


HO Hl ASAT 10 Aer At SAF Bik Hes Hl ae At 
Sait ait ye adr 2? 


fecal F ATEaRT 10-12 a Ft Sa H BS aT etch 
z, safe aradtc oc reat Bt sat S20 AY a Ta 
are at edit 8 

Afsesit & MOR SAT HY STATA Mes FAT AAT 
Se 2? 

wa csferat ae feat (frat) At sik strenfa etc e? 
fexitraeat (el) & chr csai Ft cag Fat 
aedt & att ceferat At eat sel? 

aa Test F oft citar Gata) ett S StS TSH 
art AL AAT GI Sct S? 

anda cet fab afecrat & tected] (sta st) at 
Fat TACT AT @, FEIT & AT? 

A Gach ak Bae Hel OK ad (ach) Slat 8? 

ANT pl ere Al tet AT HT STAT VP 

aS or fers het Ht? 

afe aig Ges sik Hee steRterd a Ae STATS, 
ata ae sett 2 fi seth aftormeren fea ae? 
art aifan-sargex feat (EAT & antes fea ett STA 
aveft miter mifeat) etree 8? 

Waa & ch BM ela 2? 

Haag BM 2? 

Ee 

BETH SLY A AMT Bl AT aT Perertt SP 

TMT GATT At Sad S? TS AT VG See Ae MAA 
fer ASTER HEAT B? 

FAST A STH AT rset Fa fea S? 

SMe area tk As feat oat Set Preifart aca 2? 
ay ofa amar stax ha seed 2? 


NT AH AAA Hl TSA! SER Ast 
FAS TA 8, A ATH FAT SHAT | ST 
Wat FAI Fel Ta &, Tt A Uh ATA 
TARR TCA Ht SIRT FUT |” 


wrt 5-10 fare & are, F ae ain 
ae feet oft AE Hh AAT Ht Fl UF 
an, Ge, Wefarsl, sex, Tefereer, 
sear sila fret a are A St Mead 
81 FAS TH eI ST GF FST BA 
3k arya wf BL aAret TATA 


Ul Hel Tel Teat FE AAT BT Tet 
sah were UTE a Wad @) 
BPM Hie ft MATH Tet H fee Fa 
We Fl AY Sore)” 


smadt a, ferereft gect feaferara &: 
ped & fe Sach UTE Als Gael eT | 
Sletten, Medes Met H, Hs Sar S 
fe vate aaa feu a OR (A ga STE 
& fae 60 fae Ft wee ae sere SAT 
aad edt 2), faenfsiat & ay waret 
SUT Sd & (Faa-1 SA) | BAG, 


Uh IK FS UH FFF 260 Gaver a 
BUF! US sere ot Set ferenfelat 
TTS & le Sate BTS safaiees 
Tater ferent feu & (ATHA-1 FE) | 

Bead A Patel Bl AHT-seT 
BICHK HUT &, Ta fos Gears AT fsa 
a arated Gare 1 A ares F ad 
wal pect ar at AS stat steresta 
HOT AT foe fereaaeat Hl SH Sah A 
lr At sre S| STAT AaTeAT Te Safe 
weet Sr St spat sed a fre, F ss 


ATRA-2 : SetHAS VAT HTS TT AMAT TAT Bie STATE 
TU attee 

Ua : WATS CAS) FATA? 

FSA Torta dat AT TARA Sa rath oe wep Gate wT fea 
AN SAH Tare OF & ferw setwas & Faat ar sede fea | AA 
Uh SAH Tere eT I ft eae fee eb chert TEE a MH ST 
afeorat etch S| ga His WK, ead ga Visa H HS sig ft ae : 
https://www.wnycstudios.org/series/radiolab-presents- 
gonads. 

SA: TIBGTOT BT PAATOT eT SAN She VAT V? AEM ah SVT AST 
El ATA S? Yo HHH He STA S fh Hel STAT V? 
seleraits & adie, HA g4 Gael Ue acre Hl & fae HO 
atfeat ar oft soart fear | saa after € : 

© Are SIT At afer ht sitfereht ae UH feat: 


https://www.ted.com/talks/aatish_bhatia_the_physics_of 
human sperm _vs the physics of the sperm whale | 

° AA YT] Sl Uh aH Sea : 
https://youtu.be/JQSRvbj WFtQ. 

Ue : aT (AT HT AST SAT aT feta) HS ela 2? 
Hare & at F savar| ele a fase slates wsasHH a 
FI AAMT SH AY Brace ated @, safes F ga gerd sik DS 
O Gedt fret 4 St Hw AAT a, Sesh VTA SHI SSH eT 
TAT | 

Ua: Gas & ale Alsen Al Wadi ea 8 faa aaa eran 2? 
Te AG Hae td & at Tad es At aeatfaan fer Stet V2 
a VaR h Gael H seat & at F ada a alet 
Ta at] wer aifeat ferret Saar sei frat at aera ze 
https://youtu.be/ayzNSf3qN8g. 


Afra H ate dat € Ba fe ety 


Ua: HSA AMS? F ha He wd B? 

aref cterent oe set SifSat Sal ATS A & Se Ha SA ATT HR I 
I : https:/Avww.youtube.com/watch?v=Zx8zbTMTncs. 

ey afeet af Patent oc of fea @ sat aed 21 F ga aifeat 
al Ura catch & fem Ase StH Pet WaT Sta Hla AT e 
https://youtu.be/6XxA-4Jp7AU. 

fax, Fae sifete cifeat aren spac < fos StH oer Soa he ae 
https://www.youtube.com/watch? v=06kT9yfj7QE | 

ge cifsat & area a ala Gente & fava cal ft veda catch é : 
https://www.youtube.com/watch?v=pZwvrxVavnQ. 

wat : eRe & SH Sh FA SAMS KA V? 

# fepeiraea & GN SIF arel hy Aeetal Al Tat Het S| Ae 
aq Oftadal Sk saa arated aria Hl AMT SAM F Wee 
a Uh S| Se H aU, Ud H GATT SA ale Kae (KAA 
aIy) a areartt are Gra & SF erat ard Hed & farenfat 
al feat wee el Het AN Sr pls oad Hr ATARI 
Ufa & we F eter ae Bae fread 2 | set uw aifeat e 
Sl Aaa St AeA z : https://www.youtube.com/watch?v=- 
XQcnO4iX Ul 

Fe FS AT ARK TSH TF ael Faret S ft WH gs Ta 
an dat Hed g : 

ual: Citas & aan ed wat ele 2? 

Wat: Arearel-gel rar TTT) FATS? 

Ua: Ae ha Gar aera 8 fem Als Wa Vt 1g 8? 

va: afeerat at wilafa Galdis) sar etdt 82 Battista 
aa o aft wea sat aet etcte 

TA: Fes al St alee sa Sta 2? 

wat: Hla ar eS SIN BT ga Ha Gla 2? 
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areas : Get waar F eratlera THAT AaTeT BT aT 
Tu atte 

vat: Cer bet sar fer Gata Fas, SA ACH SH ait ch ference 
Uh te 8? 

BA ‘ores ar fear’ ara ae difeat Sad € : https://www. 
youtube.com/watch?v=169N81xAffQ. 84 Gata, ATSt SEAT 
fe o Hisar aratistes ATAaVST Ue ft aT aaKd V1 eat At 
Yoo Tae S at At A aaa S, SA: GK SM HT MT Aer 
8? A GRA HT AAAS TIA, TT, ATA VAT VP AT GA VA 
& fer ee wm fatara afer A fee sar Sa? ase ar GAA 
alt Ta HUA 8? A Sa GATS F Hisar aig aylHear yaray SP 
sar en tifa atch Baa & sro thege at see offi oa 
ad &) BH aA RK & AY VaR Gears SA & few AT 
al hd 2? 

Ua: ara he a fH ara afar 2 Arar sae? 

at sat ar art ser & fer, sr a aifeat cad € : 
TMTEM & Sees TAT 
https://www.youtube.com/watch?v=F _ssj7-8rYg. 

+ TTC UR her HIS Sifeat : 
https://www.youtube.com/watch?v=BtsSbZ85yiQ | 

© TACT TAT hal HT HU : 
https://ed.ted.com/lessons/howdo-pregnancy-tests-work- 
tien-nguyen. 

Ua : cee-eae sat (RGA RIT) ATS? 

ga-fact wftcrgsm (sigdiee — ik & aret daa) WE BH 
aifeat aad é : 
https://ed.ted.com/lessons/how-to-make-a-baby-in-a-lab- 


nassimassefi-and-brian-a-levine. 

TA: PITTA a stetra fenet AfSe Al ASAT et a SAN 
ff ROT Slt S? 

‘sa Area AT SH” Ut ea Uh SciShow aifeat aad € : 


https://youtu.be/DT3 7UWFPF8c | 8H ASAT FX GIT, SATA 
SAR Brats ht feat oe ot pert seed S| 

Va : TACHA AT V2 AT SAH SAT STAT? 

wet F aaerdt ath Ueisitetetargrqe (lesbian, gay, bisexual, 
transgender, intersex, queer/questioning, asexual) fT Fo 
ik oath S fe SaaS aS oft Siar fereener ATATT V1 SA SST 
SAN Braterd BAT Hl he ATH TaN RK At aT LT z | 
Fel HOS AT AHA TS A Ae ae S fot aH Sa Gat SNA 
wat aed é : 

+ Taste Sik Use aT 2? 

© Uae he SS Sa 2? 

° Sapiens (orgasm) (AT 2? 

- PT 14 ret Al Sa A Bae He Get 2? 

° RU ae Thee 2? 

- sat ha gad S? 

° OITAT AT 2 FAT AS STH eV? 

a & fou cease foacd ah-a @ — seer aT aT 
yeaa? 

2 TT SeTHT HET AfSeail ch TT Ga HE STAT St Ve? TS 
IT 2? 

+ feperret cht Gare Hehe vat ere 2? 


aife| wet feratat, gee, arfrat 
(sta crenh) at fafencar-aitat & 4 
Gale & act Sars Gist A Uh aT 
Sl Sed Hl aaa TAT S| Se aT HT 
secure saret sera & fee wah 
wre daca a fl ped S| Hea, A 
GAH SH STATS Set SAT UH TaHT- 
ted G-seecl) Ea SK Baya 
al Seda A h few ufha eg 
a ay aed 1 A sa Maral FT sft 
atten aedt & StF frensat & are 
ratte pert | 


faanistat a& ara waren ct 
SMa HAT 
() Uleh a Aa Ht 


ama at 8 ara eek cat fairy G 
arated dare & Be adh 1 ae 
a Wradise wsiers fears At ase, 
F alate Tey HN Ae USA 
da at faa sare & ike ferenfelat sat 
aeet reste 4 ga Feat cht SATs 
fag sicarfet aed €1 sa a sd 
faa OK HA HS Ele B, A A Sah 
STATE AN TAU Hl Sails HH 
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fre sere H aad tect Fl Veet Ft 
ad ae 2 fe TS WAR gm fa 
Hl Teas Hes We forerelf fre she 
Hl USAT Ad B, TS Teal St Sak 
BIT Fast SAT TR HUI HR BESTA Fl 
WTS H ret ATS | Fe AHfeh ws fee 
aa & faa Fa SUS STS TS 
HS Taal Hl alsa 4H Hae Frere St | 
faenfiat get faa sat CA & Se, 
Foose dat & yet AT oT ATT 
feradt & Sach avat at Seater sarett 
@ AR anand S fer Ft si AT Hed 
@| sa che 8 set ex Si era 


Fl EAHA HU S SH H ATS EAI AT 
odt Ar ati Caat verd aaa edt 
ae ata ferenfeat at ae aA 
H Wee oral & ff sea St H ane 
H Ghat ft via sta sit at F 
Chat & GAM et | Sa Galt 4 err 
da At aratceht aie aaricht & art F 
es TaTer Sea St Ad S | FATT 
aed 4H, 8 faarfiat & f aaret weant 
af dardt € fot ox se fet wat ee 
(STeRA-2 Se) | 

(G) Ae Tet F 

dim ¢ aS O Gal HAS Te, Fes 
al Bea Ae AM W sara F 
Tet thet & Eel CIMT F strats 
fat Se &, aie Gel ta HA 
gferarercace St & sie Rrenfleit & 
BS Meet Hl GET TATA S| SI Tet 
wal & eam, faareff sit F up Tet 
BH sod @, ale em at wH-qut 
al ee deh AK sd waa Feta 
al HERS LG | al oh faye, SAH 
SET BN Tal H AU SAS BIAS 
& ax 4 Ff faartsat a up ofa 
Often SaTeart ect FF Sed ga 
al at aTaleeh UNas sh Wer ST 
ey Y tas & few viene adi 
%, Se Be a aftorm Hel & few 
cada HERE HUF oh fre hadt S SH 
feet aot Aste sas aT fepett & are F 
act Ha A Tat Al Sayama WH 
ae edt SI 

wal bl Beard gy fru We Bare 


aS fret up at ugar aedt & 


(STRA-3 SE) | 

amd ay, Fo atk cat arent 
aaret & faca at et dadt S| aE 
Fa We Hl Gale Sl Gand 2, ‘UH 
ae a sf Ba & few feet 
ak Geant Ht sagen edt f?° aT 


TSA St Wet AK I Tat Her 
few afsia fase gat ATaT strat 2?’ aT 
FT GAT HU WT GET 87 aa A ea 
sit a vedt € dt fel aie fra 
a wad e ait oat we a ama Fi 
waa au Wha PRIB 
ant faentiat at star & cat €| 
fer 4 faentiat & ga ate & Fare 
Tort Se AMT Al sat At aT 
aay Brat FA HY wieafea Het 
&, “HIT Fa ATT & AN A PM AA 
@? an fret a var @ fe Gare 
Wd S| Bat H, ath faenelf ar at 
Gare Ht SX SF Ve AT, Sah ae F 
a dt } saga saat vert Hed 
Sat fee BH Perel UH UE & ANA 
feed ferred & ar sr frat ar 
AN eda Xd @ | Fe Wika aT 
Ga Ta oe Ast ferenlat se fra 
Al Sect GAS Sel HA A as LT 
&: ara ft Genoa H Wa SN Bah 
Sat EK Al AA F Wes SLATS | 
ae faanfetat a sta9 arfsrat & ary 
at frant at ws ae a otra 
sreafaaet aad WH Wee ata Zl 
sah Te, Haat Hl Gest ga & few 
art set ash HT SAAT Het gU 
HY Vale HE MT edt S ate 
Al GAY BIG ara a4 & few, a4 
Genta, aa siftiar sik sae Te 
ae Orage fava at cast HL Gard EI 
BAH ATA, Wet SIG et, F we 
aifsat aan wach & sit ferenfslat st 
oat & dh 3 farce A dear ges 
ag entrar Hel ee aa EI 


ffaret sf dat aw war 
GARI Weisner feard f| as aK 
Fel Fee Sl SATE HAT HRT MT 


wit frarelf sott sat ar ante 
tiftas F ft sro waar aed Fl 
aa A pe frat te sea SF at 
Sah Mae TSI S BK HS weft 
Slt S Ht Fat SAH Maret Bl TAT 
feat Sah TS AM FT SAINT AA I 
Ho Ue af etd S St aE wT a set 
TATRA Sh ATT SRA VS Vt | TA-SA 
SH Gale & aly AM aed &, faareff 
afr a-stter weld a ada 
Se AT S| At Sear ze fe aTAMSA HT 
A es SI a aera Hl aetretay 
ar eat Set A Peash Heat 
apftrepr frat S| SaTexT & ferw, ferett 
aemdt at ware Tos See ae at 
oft yess & fare deen firerar 81 eet 
are, fret wemtst at secht-pecht 
feequft gena dara a) ae apd 
1H up cree & ea 4G, faarfelat & 
aat wareit & sift dees sik qatar 
Tet WL FA WS H Ger Arete 
OL A ST TAM HT HUTT HEC | 
ae faare or UH era earl A F 
Wee ata @ at faenfelat at frecar 
A BIST Gael TT Al META SAT 
2, St AT SK sit SH ake & A 
aed & | eut-apel, ferrell aretha 
arash AMevSt, Stet SAS AT &S- 
ofaat & sat Ged KH St ale 
sere && Past arse oft are sexe SI 
ao fren aca ga aatsit at ord 
cea 2 gare if ait afte ware & 
AA Ted S| Hy AL, TATA THA BI 
saat F AMT CA HI AS SAT Sat 
Te & are Ht a Tec S| Save 
fer, so He a & frereff 12 
mar A fhe S Set fasat at sal AT 
aed 11 He frenilat & set gare 
JS Sas Hea ate A yes S| gafere 
3a Hisar a fates Serttren Tae a 
SISTA AES St AAT ze | 
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(1) ata theneet cht ToT 


Us Sk fected aT SH AY STAT 
OT AS AM AIS ET AAT BT 
aaeat cat fake caret at arated 
cael && few Fea | Sarewt & fore, 
wap Ufa drax, at ag-ag at att aff, 
aoe & fatter adeat sik fasts eo 
a Fe Wea & SIT sya WaT 
BL | CCT SH STH FST CATE OK 
Ot SAT Bre FT SI Hae 
4 feat ate ump chet 4 Ss HS 
TATSRTaT St Aaah Test 
OR Tat At | Meech Uh AS SATS ATT 
ait gaq foenfeiat at wp aT Bay 
F ara fretent a ae SF HT ATH 
wer fear | 


aetd-aett 

ae a, 44 car & fh fae ga 
Atsaet At wetter att @, lifer J 
SR ATTY ITE HA ch eT SoH 


€ 3h 9 gat ae & ats feu aA 
aft anes aed S| WX AtSaer H sae 
TA Tet Tet S (Tec UH Ar at 
Fara al stent, fread faanelf Ft 
anfient ore aa Ga A UE aay 
OM) | Atsaet & pe fecat 4 act 
al sifepa a & araste, fra say a 
CRG ch GAY SAS SAT SATs FTA | 
die Hieaet wea A arafeera 
sargat & aelt arth at enfser Ata 
@, safaw ae Waraiesa ashe 
a she Hl TT HT & fore aaferte 
HAs Al sragzenal sl GATT Hr 
eae | 

Sletten Sa Chea F afore efsantor fenett 
Rare at cect ae FH atdtaeh et 
Gand €, 1 sift Fae SIT Uh 
GANG AAS Sl THA eI! a 
ce Haran fru me dared Rretcnt 
al aaa Sit Udi at oe 
al & few dan He A ae HL Ge 
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@| stealth, fasaeifera a aT 
Hat (heteronormative), Weld 
am that war (judgmental) aK 
WATAH (patronizing) Taal & wf 
Gaaastter et & few; sarah Sy 
feu; Ht ATTA ae Bad Het 
feu fem Sart ya a hte a Bt aah 
wa & dan et of sed 81 sae HIE 
ards Fel @ feb ae alg STAM HT 
wel 8, Grad G WaT sk WS 
al a att At alate arearsit 
AU | Miler STRATHK, BH SHA AS 
a Gert At seed @: SF Fal Teld S? 
um Rats & BT A SAN Aes FA 8? 
faenfiate sant aa said 2 Fa ae 
want frat vet e fen wa ferenfsiat 
al Taha TT BT G GE, AAA HET BIN 
We ht cada BTS ater He A 
Gay FATE? 


feentsiat ft fara ar eae eet ares Arete ar Prater ferenrfelat x Prerent eat & ferw 
Ghat Saat Ve HLT S| 


e ee St act sal, st ferenfat ar fasts wa S Aaaaetter Isa ae ATT ST Pera SAAT 
ferardt @, Sach Tara Bl EX HLA GF Sach Hae atc z | 
ferenfeiat & fee erat cat Uh Aled Aretel Vers Hel oh fete rere hr Gatre-ched SK 
SATA SAT ASAT S| 


10 @® oe 


3TTUM : Ue Shad Baler Yor & fore F So fTaTIaT Shr, AN Sears TAT TAT BHAT Fh fre saa aealrat HT pares ach S| fered 
fafaear ait geri & fore weet st aaterent aor HT rise ster aK S| 


Note: Source of the i image used in the background of the article title: Discussing reproduction. Credits: Shreya Kedia. License: CC-BY-NC. 


Some useful resources: 

TARSHI. The Yellow Book: A parent's guide to sexuality education. Zubaan Publishers (2010). 

TARSHI. The Blue Book: What you want to know about yourself. Zubaan Publishers (2013). 

TARSHI. The Orange Book: A teachers’ workbook on sexuality education. TARSHI publications (2015). 

Campbell, N. A., Urry, L. A., Cain, M. L, Wasserman, S. A., Minorsky, P. V., & Reece, J. B. Biology: A global approach. Pearson (2018). 
Taylor, D. J., Green, N. P. 0., & Stout, G. W. Biological science. Cambridge University Press (1998). 


EONS Collection. How sex became a thing|Eons. PBS LearningMedia (April 7, 2021). Retrieved on July 6, 2022, from 
https://www.pbslearningmedia.org/resource/sex-thing-eons/sex-thing-eons/. 


7. Schilthuizen, M. The evolution of animal genitalia. YouTube (April 24, 2017). Retrieved on July 6, 2022, from https://www.youtube.com/watch?v=vePJkz-D5Il. 


i Jot ON oS 


OTT oh. Sg hel Safar serch of) sett =sitfera F dheat st f1 Sahl wha e fee Safes has F 
saftrar Aer oft Aan ae ae ott & faenPlat a alien aad Ht ee acct 1 Ae dhanyak2@gmail. 


com Berd PRI A Bera 8 
agate: dat uatterr: asa sigt «= att ufsex: sas sore 
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F St Ae seer TST Talae 


Set SHaTE S AMT HI ICH Bare B, 

Bh ASSIS Wet WI F SeaTac S 

ST SH Sal GH Ste elae TATA s | 

Cferat aell-coott Stet S Ha, AN Sas A 

Tele arqausel & feed BT A Sa H, 

Bleittes F rare Reread Fea 

ate wet frr]e Seber + STAT | 

ich eH He, gatere echtand Fete fe 

BAR sry fercct St THUS, 

BAR SACa ST AT SAT HAS fe 

BF HARSH STAT SST HAT SY TTT S| 
atte ae Garr S St STATE Sit TAT Ty 
att aa ferett erhapet oF ee ae-ae St Te, 
amls TTT et, Tha At His art eT 
AeA Rarer, ATTA Sea AT HS HUTT eT | 
A setts Sore Tea AT STITT 
H,O & Uh AUG Fa Saat et aA SAT 
fee ast Um afeerette are Fat att 
SEA Hel fh Sa HS A F 
forte ae Farrer Tea IT 
um Cal sist F ded eu fat Ser “Fa” HET, 
“sa HAS AT AS-AS WTS-T Ted S 
aT TH aul Fa oh FST TS I?” 
“tet ATS |” 
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Se AS ET, “TH FAT Sete EK Vt? 

Patt re wage eed oft drat S ars oH eet aT 
Tae WaT! 

SSSI TT A TA shh Tel PASAT; 


Ale Fa TAT GATT TPERT Haha Sta 
at fenett axe ar feu a4 a Hee fer, 
aT MS GH Ags HAS Set 

aTifes Terror FSHEH ch set TEST 
Sel HT Pea Ud | 


citer Tee fara aifecrat Ft warfest z 
&, TET aT GT, HAS St Ett 
SHA fh TERK SKIT Tet, 
aed HG, HN getter GH Te ST 


feet Bel, Ush SAfi| 2! aes fh 

we sa oa HH ft Fast 8 fe aT fea 2, 
fradt satel Sale Set Set 

SIa Sl FIAT TH SALSA HSAHUT SAL SATSATS TSH | 


Cher Tet vs, HITS A Svs Stet S 
aa Sasi ae of (BUSH a oma ATE, 
at fare avdt ore a Sait, afk 

aa Ta Wet SSIS SA STAT |” 


it fret ast G Sat areetiet rs Be af, 


Se St hei G Set He, “stetfaear, Sts AS STEHT 
Safad eat FST |” 


Notes: 


cheba SEH Het ST TAL Tet 
pl HOT GAs fea a : 
ae ated Ar oferta strest sea att | 


Sal, He AM Sa B He ART SAT Cia Z, 
fret shit Fl Fee & | 

FX fae, HS Stet Sls HT Aces ATH AT 

fee WS Uh Hert Tatar Hl seAcA | 


Sl AeA S Hy AMT ALT ST THT oh as aE 
Fr Heer cheat & ears Cae S St Hel ae, 
he F cee Vt SATS, AIHT VT SLT 

Bea a ct at feat afeaae Ae | 


Faas aed € fer ae Wika Tet PAH A I 
amt, geht aera dea fererar orga aT, 

at afe ara sat Sf st aah a geafirs aaa z 
dt ana oft dhe wa A Aire Fire, wefisr? 


1. This poem was first published in Mala Radhakrishnan's poetry collection ‘Atomic Romances, Molecular Dances' and is included in this issue of i wonder... 


with her permission. 


2. Source of the image used in the background of the article title: Poem. Credits: Idearriba, Pixabay. 
URL: https://pixabay.com/photos/poem-butterfly-literature-tale-1104997/. License: CCO. 


3. The three illustrations for this poem were conceptualised & created by Vidya Kamalesh (Artist, i wonder...) & Chitra Ravi (Editor, i wonder...). 
To reuse, please include following details: Credits: i wonder..., Jun 2022 issue. License: CC-BY-NC. 


ATT UM HOUT UH SATA SH-shlesl S| Af ectect HS, FLAT FH TAA FATT H Wah HEL Sh AL OK TH SAL | 
Sh erat SF Carer fers oe Hera fever TS S SAN HLAT-ATS HL Tat | Schl HferaTsAl I Mt eT MepT AT 


e S| Ste mradhakr@wellesley.edu W UeTh fea ST AeA | 


agare : after sett 
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Ute HLA S at A Hl- 
at SAME athe ALTCT 
areatt? sah araatt si 
festea facncut & ana 
waaiferat & seateaelan 
aid et a aa fran 
BTA SITU? 


 fearw Sra S HT He AT stagaehaT 
US edt S) Cat Se aT UH ae 
ferenfsiat at Sach Ureeaee A fet 
Ma set & dist festsq ak 
Frater aed a fore weaned HT SI 
3a ofshar H, foarte at ae oat eT 
AK Serer STS fan SH 
fee sieenfed frat st went & fe a 
fra arash Fr Sa at Gad SF ae 
Sa a $4 STAB cl Uh SY Sits Gad 
@ Uf Fe STH HA HY AT | 

feenfiat at art arfrat get at 
Te ares atk festea facneat ar oft 
FAR BA sr Ate fear at awa 
@| sa Hare  faariiat a faa F 
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ae & ofthat HT ST Bera eI 
fara Tear aati Sita/ TaN sh Ae 
@ faa & frarat at veda aed z, 
ferareff avant ar cele, Heer ator 
an Atea Wert & areas a agit 
TaIROTS Al Seal GAT FAT Hat 
él 

sa da 4, a afas-cimera & 
akM SMcet Helter F feu sa WE 
& Ateca-Fratt & usp sare & sat 
ava cht aren ferent S| Sea ref 
ferenfeiat ant wm fereprastt aarst ob fore 
HE TA A, AS UH ATA PAH SILT 
@, St aredt wer Ht fast werpETH 
qe weit yea wits ae 
sree F fear ar S| 

Aiea-Frater stvaret 

HAN- At TSATETH [TATA Shr ALT 
aratirat & feerdestt art Ft war tater 


atera-1 : Uregareet urgarectaa 
a ist 

Wot Hl Uh AH Haat ct! Arc 
& WS & Ags 4 HS FS Tt FT 
gal | Fad woh fesg sare forts 
ang bt TREAT Fae ST At! 
Fera-15.4 F EINE AGAR YR AIAT 
al ale) waiter Ft Tt Ft 
ara 4 Gat x 1 Gat asst Ht at 
ust are) fra # aaa arya Fe 
UofT RR ASHTE | 1d SAT 
GOAT Fl SA TER TATE fe Te 
Tet h ATA Ce | feet Hl stra 
at ae sa dates & fet & east 
Bue! ee fee FT Sta B? FA TA 
ot ufsal a ale WTA TSA B? 
FI AY Ub-GER Ft Teta Het e 
aya sreiia aedt @? ara Fe- 
fra & TER G Bt orratera Tega 
al Cael FIC) FIT BL AR Tht Ht 
Ufsal Gard BY @ San axe B? 
Fl SA SIAL Hl STAM FES TEA 
Bel & fee FL Hebd & feb Bly TET 
aaa @ Axa TE? FT ATT Ae 
CS A UH & fe Ut Ft ofear 
CHER Bl FA Tete FRAT e? 


i\ 


fera-15.4 : wegen Ft ott Ft 
ufgat tor-faers & ata ee arated 
fftrer A arragr ore aed F (Are wS 
fer erg ferera St area rere etch 
@) | BAM STAT arch Visa TeH-seT 
al Then Het & Se SF thet Set 
Sl SA THR Al ales sar SINT aS 
adert at & fore fear st Bena S 
fee alg eq strelftat Sf Hera TMT 
3a aft al fereaanti Hed e | 

Source: NCERT Science Textbook, Ch. 

15: Some Natural Phenomena, retrieved 
from https://ncert.nic.in/textbook/pdt/ 
hesc115.pdf (pg. 180). 


& athad Hadt e1 Patt sh are aE 
Aisa & Sactad SK sag Fr 
Dicaifed Het oh fore faery SHATAT 
wl Uh Ge Ht yard Hed @ (aTeA-1 
aa) | ear aa fet fe sat soc 
al SAM & ferw faenfelat sal deniers 
aaah sit fSsisat Fr WaT CAT FY 
Hel WIC| Ae BVI et ME A Hae 
ak THA S| Vee, ferenlar ar 
fereraastt cht ag spratcre feafererarstt 
at Gis a saat FT| SeRT, 
See Se Gas SaaS (a 
arafsra favs, strenicn/ afctenta a1, 
fadanr, stast ft arat amfé) 3ik 
Sa Saati SITAPT At sree 
aaa faafta ae 4 wee fret | 
AMAATSA ATCT 

ate 2021 4, SAA Up sist area 
Ufscth tet tet Hat & feat 
frame are at Stress “Afar 
(ater) aa satire fea eat aa 
Pattia eee wae & ete sreitfsta 
feu me } Sik yeas aa 90 fe aT 
OT | $4 Gal F sa Hal H VAT 29 
faenfiat 4 Seat a et ferar ar | 


atera-2 : wat & fore He fears 


(h) Ga-1 : Tec aa 4H, eA fanart 
al faeenit & up ateat @ ofehaa 
FAT SiN Se fear fe ae ha AT 
axa @| fee ead feenfiat ar sa 
(cara BTS Soest) aahtar se 
fSsisat ST STANT Sch SA STHT 
al Uh ant GeO an ae 
At itdt a ga aa & eRe, sat 
ar-agreant feeldestt & ard fergied 
ux fret ot ate bt oat al yeaa 
tar! ae faeniat at amt we & 
faa SA ar Att @4 few at 
fe Geared staaronait (a STAT, 
ae, faataor At atat atria) + SaeRCOT 
& festsa 4 he arrers fear sa are 
a atte off fm faaret sa sare F 
set ate AT TTT Sh ATT Se ea, 
SS AA ST TAP A Ved | 

(G) Ba-2 : farnfelat ar sta4 tect 
Tk HT fae Hoe GAT ed 
few, cet aa dia fer ote strated 
feat Ta aT] Sa Ga A, BAA Tat 
& aeag a faantat at dafers 
fagaestt Ate sard at stot ara 
al GS HA & ferw vrearfed fea | 
(atra-2 ta) ciHsea & anu, 


Hise SAM & ge-fie Gare: 
© AiScl FAM Hl SIT AHR HT AT? 
© aA 3 Aisa 4 fears SIR 

araet eat at? 

e isa aan Al ofa & Sa RT 

feet Saciteest at Grst S stat F 

We? 


e Fisch en oem feo ake ae? 
ee FT Ay Sad AS HI UH Ths 
UTE FX Tea SP 


FAITH GAA A A Aare 

@ FT AM a Ghar aren fepat @, Fe 
HiSet al adie Vesta 2? 

e 3a fossa & at 4 a aa TT 
Brad &? 

e PT am aw at asa ar sat 

fesist/ teat we sacl ofafrar 

ak fra alent wa a few He 

aad €? 

aM als J SAS ae fee Aiea 

aha HTH ata 8? 

e 3g ant al eT aa @, eH a 
Tifafafer a sit aan dhe werd 2? 
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Fera-1 : feeat gre saat aT freee | 

(H) SA S Bat A Tel S ast H AK FT 
HUSA SreHie Feary Ft S| (A) TST 
a aaa fret cepiifieas oat At ofgat 
fears eth EI 


Credits: Ravi Sinha, Ashish Kumar Pardesi, and 
Deepa Chari. License: CC-BY-NC. 


cae be ferent at festgq & fer 
atSt-aed cenfeten GTA WHA ae 
U1 Sik act Us ferent (feeen) wa 
aafers Hise SA F Geet tet | SA 
Ue Rate ar steer at stk ferenferat 
aM 34 Aisa & few art ag 
Tafa Sin fSssat h STA WR AT 
a & faa dar &, vel at a dea 
SAM A Othe FS Stl Ales fea 
Uh aesfia dts SAM F ATs 
Tet off, Sad Se Aisa SAM A 
HAT Hh ATT TAT YS HET HT HET | 
Sa.38 aa cm art vfafiear ® 
Ma St TW, acrett SaeAt fSsgt 
a art sect 7g | 

ATSC AAT Gh aoa HT BTA 
feoo 4 fagaestft at wn aafers 
fesgt Sede fear sit ua art h 
fae, HS HUIS & FIs, 24, dist 


& ak ak Ueaifras gett F sara 


) Tar ot (fera-1 Sa) | Sas um afar 


oft aren fener fee het Sach tect 
arate aeqait (Sed sae fore Aet 
wus O USK ad a tees 
hat ar sedarer feat a) & ue 
ar ot Uefa gett AS cet off 
gee ea fiat aft ofS ee fm - sar 
wm sara aed al faredexit & 
ASU AT Bea @, A Sa START 
Fl Tas YR HAT aler rae set 
faratftra et srt 8 | faretaer sar afcarer 
FET OH sagt AL AAT SH STEM aE 
fier er afer | 

feet A sar fe seq aria 
fegaestt aart Ft yearned fatter 
aaat al sismarat Ft) saat 
fair var & ak (a Up ales Ast 
pl AK, Aiet Sl AT AN, Stet SAT AU, 
flere ST aR), Up tente Shel, Usa 
celften ada, SETS sla writer 2 | 
Ha TST TAT fer SAA a Ash ha FHT 
al, al See He feb : “AAT Fer... 
saa alot el om, aif AL Te Ft 


of sad Wh Hea Hh oft) wH dbs FF 
Het ATT MISTAS BT A Fea, Fae 
sat fea!” 

fageestt st urgaqers atett 
feist 4 seta SE few, 
feer 4 fats aati ak aah 
GaeT AAS BMT fp | SHA 
ae ot aren fener fee be ae sed 
ant war sk ae oh are STAT 
Fisa FAT Us| Serer & fer, 
feo adh oft fer set foedexti 
oh WSaTedsh Ase H Ue ara 
aed Hl dist a We Car 
sar 2, at Ueaairas ott At oet 
# faata feed far 2) wa feo 3S 
aT Atel & ae Ht SiS Ales Tiel HT 
ak aren at ofaat A faaroor zat 
SAT As SH Tist Hh AK At HTS 
Geel fren ar at ate fhe eter HT 
a TAT | Sat St AAA F feratqor 
EST | Sa or WaT fe HES aiel 
ak 4 aa At el fepa, at feoat + 
SUT Stacie Ue few: “HIeS 
aie a aR Tea We Uris et 


Ft ak 
ore ate) 
oe, 


an contest 


pg 


tor weoates gw) 


I 
2) 


| 
e 
> 
oe 
Vv 


fea-2 : rat or ferarere aR ge Gel A sat & yes fag a fear wae () 


diset Afr aor fears aa At ofa Ce femaelt & arate frat oT) HAT 


Feast S AFI | 


Credits: Ravi Sinha, Ashish Kumar Pardesi, and Deepa Chari. License: CC-BY-NC. 
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ald & wath Clea & aK AN fier 
} IR aed @/” SAH Tas S GAT 
arn fer seq ga oftacaar & arr 
ae fora at fem esabLE TTT arett 
arafirat a fran ett Ft Gea 
tt | 

feert ft fests aisha Hr Up AT 
yee ae at fe sed frecasth 
Tener Hise faa aaa 
fan aif ae dan er ade Eh aa 
SE fad SAS BA HUT | SaTSCT 
oh AY, ae Shs feeaeal Al Tea 
Ht Se St Sat Cea Tt 
fred Tea LS He FAT | fee 
4 aca fe Ha Sad Sa sew H 
fara cats & tae At aet sik fret 
fees Y UG Tact Id & THs HT 
Saat att AT HrSrar FY aft faz, 
Sa fees h Sapa Hl HTS Uh ET 
aT Ot fear fear st ae at oft 
aoe aadt ait often & few sa 
ae as 1s sist at ft 

wa sae fesisa 4 seca a Ft 
Se Misra ch aL H eT TAT, at fee 
3 faft oafiat at asa Ft 
Gut aren At | Seq Fe oft Tara 
fee ha sah afta 4 sas vee at: 
“Dt aq fesisd Ae IN Tech| 
oft... ofa ohste A Oa Sl Sire 
TG, Fath Ht Sat HH THT H HS 
Tel FAT Wd | Ale Hh Wee Tee 
3ik metferar at wae Bret @)” 
arforat & arer aat 

aa & ua thfafecer + fesisa 4 
FSI sacra OK Sas fea, frre 
feeat + um fefiea cergcats 1% 
anMras ae a afte fear a, 
St Sah arfsat at fears ¢ tet a 


(Fera-297 Sed) | sae STAT aAI- 
ara aye salsa Ht daferat 
att & few fat watl set a 
TST FAT ME S St Tat At Vepha 
amd é : 

(am) feracasif & carat Het 
fart uw: fer & atest 
West & ae, HHS A YS aT fee 
ae feet HRT a A abst Gad 
& fe START ART Sh SATS SATA 
ae Ue bt ofrat + faaioor 
await fearat| usr free, aftr 4 
areca Sar  SeTeT F SSA 
aaa fea ATSet Sha ATA HC ea 
@ : “Oa BA wate tho wT 
aye set feet dts @ ured @, at 
THRCH Chet FHS ATA STM... 
Fe SM BOMAH Al MAAH | Ta 
BY waked H er Hi ala H AR 
HU Ad &, A Saw Ast H AR 
G Slat UHH Tet TH Wea 
TOT... SR UTHTA Tt H off 
Fel STAT SMT... A eT A 
BUT ATA &...cat Fel ATA 
weenie wt A earaiahd et 
WOT Bi (et) BUTCH STAT 
wH-gat & frais att) gate 
wey ett faeitia et sarc 
el” 


we feenfiat & ae ger va fee ea 
o faetdett cr Sart ae a SATs 
aang at feet ster atediecn strat 
& ATU G Sis Gad & as stra 
wrt et wer ster feel, sts 
1 amet at & arr srt arate 
al ae frat Sa Fe cla UH 
TOIT PITH AeA AT: “A Sa 
mR YorRt Farrer aed at) At 


wi 3 wer fe ye Tost a 20 a ae 


Ol STG ART UIST & cl Fe SAR 
G ferqee SET |” 

Sa A ASA Sat Fe Tea TT 
fee fect at fesmgd 4 weirs 
Uatt ar fear Sa Aa Sh ANT 
oT ST arated aed G oalt aH (aiet 
AH AeA G) Sa S| MIS Te 
Ta Het oh FAT HET TM, A Vey 
ta serewr few wet get ate sTTaeT 
HT CATAL SST AT (FAA-2, 27 
aa) | 

(@) feet & ute FT et 
faemeat uz : feo grt ates fests 
H Faces He & few soar At 7g 
fatter areal Hr Se He Se, 
feremfaiat & ger ar fer aT See 
Atsct F eet Ht ASI ad, HISats 
a tates ta Ft atest car saart 
feral ST GehaT C1 UH feet aaa 
TSHR cent Set fh ae Fl TST TH 
Aal Hult | Sat gach AL UH UT 
ff fear : “ast ora @ fe temhee 
Hl Meet Bra Het, cil erg FI 
Tell Piles a ea ated fereaeatt 
oT WaT et Al BIRT XA B, aT 
faatta ae & fere Hat (arrafra 
ara 4) at weg Ted A 
CUA Ut FH STALAHAT Bret 
a) eng Hh Ufo sa ani Geil sr 
ae ot aik...3ik Tt (arahra 
aah a) staf vel Bett” 
fecat + ft wet fe wearftes att 
ar amet : “att aafrar cat 
at aad fesiga 4 sedarea =i) 
Tach 4 Tt eb... TG, A 
ToHReh Cel ik ceanltes V4 Wet 
al setae fea S 1” TE AIT H 
faa & oft staan oft : “Wet Ter 
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CTA fe CHREH AG ACT RE 
@ FIA FUT” 

wet ead we at vienirat Ft 
vfafrat ate ft &, afar ae 
ary feantttat + feear At arash Ft 
GM h AY-AT Bras SAT srasw 
CUA Tare & AL safes SAK 
ait & fran wat FH ft aera 
feat | 

Weard-aAeta 
fagaestt wat 4 sitrengt ATétet 
& fau we asa sranita fas 
Tfafaf ar fax a fesiga act 
al Ub Geufad attr ost feral 
yeomd Feat fees Ft aisa- 
Pater ott alert & sat se 
Gent ae & few safe feral 
sah Arse TAT FT Usha A aL SAT 
SSA STATA WH ASITTOT HITT 
& eo 4 sa! fate arateat at 


wrt 4 ofan art Al wee sik 
Aiea wart & fattest aot 4 sah 
dicated 4 feea at stat watsreia 
ant Gad F Hee Al) Bad feat h 
arfsat al sacht eras att festsa 
faneat a fran ae h arey-are 
oral cb fore sreftten fenett sft stare 
Al GTS Het & ferw vealed eh 
SO oddit Hl SM FSA | Ae St 
RW Ase sel aT a, cept Sat 
areht faenteiat at fee & Atset aT 
amteht @ Stace HA aT Alet 
fearl ga ae ee Talsil 4 HS 
Feit Sao Ht STK Be 
sare few, Se oiewPrat + 
STATA HUT ST eit AT SHILATS HT 
aaa & few ‘ufafrar, ‘strensor 
at ‘faeyor xtee ar seduret fara | 
gam faata, ver ferent + ae 
aaa & few fee fasta srast 
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 afearot a arr he feet star 
@, fiche Gel Weel HI BAM 
feat | Sa eR, ye-Patfed cea 
Sik Uisparsit & UIs IPR He At 
FS, $4 GAT SHS h HAHA SAN 
thfatereed Ht atSt-at Hee & fest 
are At caterer Ar] Sa Geb 
a saat al Gare BT Ta FA 
Had ot A wat cat sites fererelf- 
feat SAT | 

BF HqMs Sl HAM Tad By, SF 
dara ed é fe UH Ua ae PI 
AT eal @ ot freniat at 
yeaa a aera eT & Atea- 
fester F APT cet ob fete Sra 
UAT S| $4 GAH alot Talst S 
frereet cht faa Ft st & are 
foaniat & aera al wa sik 
BH Aa HT STANT BLY A Hae 
fret aad S| 


wedle Staal At SALE (NCF) 2005 Sea-TarH Sik Area Gar oe fags Brew 
F <cepdteht HtSaet fesitgst chet oh fre Sra SH HY SH HSA TSI Sct S| 
ferenfelat art feaeaestl Sa ater STRUT Hise GA SH Sr Ueto aE ferw 
HAA He S SA SAAT GA F TAL St Ae S| 


Uh Geart qaracy H Sacht Graal sik festsa faneat & sre-ore arfsat & are sat 
Hl MCAS HA S AMA TsHAT FH LAL THATS AL ATA SA SAS FEAL TTT SAT ATT eT 
fafa ae A dee fet Gad 2 

3a heh sare ferenfsat ar ae, aactlenst HIATeH, Seas ST SIN UTlsat sh ATT 
Gea HH Sit Sze Ulsan ore est Ft aaa facnfea He A Hee ae wad Sf - TF ast 
fags Feta & | 


Notes: 


1. 


The electroscope project was introduced via the Metastudio website to the students. Metastudio (metastudio.org/) is an open-to-all and free-to-participate 
platform designed at Gnowledge Lab, HBCSE. Once registered, students can document their ongoing STEM projects, participate in discussions, as well as 
receive feedback from the rest of the community. 


At the time of this activity, the Metastudio post related to the electroscope had some previously documented designs, contributed by community 
members. These designs can help seed initial ideas about how students may pursue or even document their investigations. For more details, visit: 
https://metastudio. org/t/build-your-own-electroscope/3730. 


Source of the image used in the background of the article title: Static electricity. Credits: LaSombra, Flickr. 
URL: https://www.flickr.com/photos/la_sombra/6036168427/. License: CC-BY. 


vie faret STEM rel Sea & aa FH aed Tl aT VAT ATT ex WI ASA WHAT gece BiH ete Reet 
(HBCSE-TIFR), Fag 4 “eft arse free? site Hepeerer erst arr fear I | Ss facial, Geil sk Hsia wefeaterat At Gist 
FT TES @; TTA St Ses Aa cht Safer Sta TATA Fh FCAT SAT STANT HF FH AT cts Soa HT TAT z | 

ATP HATE URSA HT TOT STL SAT Sh UT ates Raia Sl FSSA HET SIX SAAT Fars V | Sly HBCSE-TIFR, Frag F 
Fond oe, atest ta At cara AT St Sa aera fepaT | 


aor ant wadieiqes-AsnewHain, Frag F theapedt S| Srem Rite foenfeal Fl STEM Veal Sk SEIKI SI erores sersit 
& Se st veal al are Het Oe fsa 21 chor fears olen Ft aaaee S| fogs viet washes F up TAT Ta aT 
arisen 2 ott faerie & face sik faa otk afore H rate esa ator > few aattia 21 


arate: HaHa Sy Uatteror:: aati Set are User : Has STAT 
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-8 Hl weatedH ate 

Ud SHIT aT GLAU? TTS A 
wa-fafaaat ft saeco 

FH THR Teale Ale Ss: “Yea We 
ae ad ated fates stat bt Serta, 
sh URC aay va yalaror a 
Sal araey |” sq aT hb aT 
surapftaey set wet afer sat F 
as ay sat bt ache vt cede st 
TS | Hs faerfsat Hl A Serewt Sah 
Hee Sa & Hace I AAA H 
SSA Weia St Bene S| Sta-fafaerar & 
SEAT CATT HL HT TS SAAT ALT, 
Sa INIT At SAT GAS sl Hest Beet 
Sl Ast F Tae Selo Het oh ferw 
saat oust Hl Ble Wad dah Sta 
Hl MahA S| Sale Prercnl sh fre HST 
ote ferenietat o fre Ca Ted GIST 
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@ Re o a stave feu eu carta 
aut & site sta-fafaerar & wes 
TATA HE ITE | 

F ga ce 4 oe ae aaa ae 
HC Tal S faa Ta eta @ feH Het 
ArT Tet & us cartes fret uftse 
alg thet (ZPHS) 4 me fram a 
ferereff stot corte wares sorrferat At 
fafaert at steayor at Sq At st 
Braet aed S| 

Um He-cot Weve H Sta- 
fafererat 


SFT Tear sh Tee  arel-siste BA 
4 Fat ZPHS ayy are, drei, Gat 
HK Ge-wle TS Taal sreih S Fi 
mg fret vectert & fer gat & (eS 
fera-1) | sac ferret Teftat aK wre 


fera-1 : Taeretiar ar arel-sisie ERT | 


Credits: Radha Gopalan. License: CC-BY-NC. 


areal & Uh OAT aes & deesh 
tad @| Cant ws sitet cleft, sit fer 
sa aa & Up oars Ehet Hf edt 
a dard? eft, ZPHS & fSrerat & are 
et H aEaMT Hed SU Sah UTA Hela 
a are aed | 


Sant wh dat hh AM, Hea-8 F 
safes fate 3 sent sa- 
fafaeran fea & ath 1 Ue Tdi 
vesttt strenfsra act A eat yee 
antt| set sarn fee fra ate Sah 
feat sa-fafaeeat Ft saeco & 
Ser FH sreaaet  aatten Sesid Sach 
Tare H Se HAI GF FS 
fri of secifiaa deli ar arto fh 
vet Sat at | gate a se Sa aa 
ae Waa sitet & earls gait Ft 
wsifaat & stata saat aredl eff 
wa sews G, a ean ararta eH 
Hl TA G Heo Fat TeMleat & ses 
a ofg fou ee wes sa cat aedt 


sexist F wedd at eh | aT ele 
At dat ae 4, faaftar ar a 
veaifeat & at F ak cara sitet 
Us yee A Sach afar sh ae A SAT 
Sa cht Aleer feATT | 

sa ah, ef carla we & 
ay sat orate wre worferat 
afi fafaeaat al aasd a saat 
seasiaw ae oh fiw gal ar 


aiea-1: 3a AT H Ura urea F 
fafaerat 


sa aa ft uecke ae wel ae 
facet sik yeast Ft ai), wet- 
afeai, aetael <a: ST Tg Ge art, 
aft-frecht axe sit tet At we 
farfere dof & at oft) st S Ho ors 
ont off six art sira-cra @ aff ar 
PEC ARCIGUPIACISIACGIRCMING AC IG 
aft srt off) | sa ata ch feret fersts facet 
Wf Os a are Gre wad, sa fees Ft 


TS F1 saa Ve far Ht ws fener 
gam ot fora sie - er er 
Gost, TAI AMT, A, het sare Hr 
fafaerar sefsta at Ft cant ar? ae 
feenfiiat & fee amt aeaqedat 
Al Sa BT Sta 
AMAT G Gist HT UH shsar alr 
SMT | AS See Sah BIT SATA H TST 
aly sta-fafaera & a sik frat eT 
SHAT HL TET SHeT Say At ATSaT SAT 


sfafaara fre hh area ga 
vest & fae yee aM a BT 
Bree oft a STs & fre gewH 
Y| ser faarfiat & area a aa 
& fat ase SAM A, SAM SHEt 
a 4 ait yest ae F eardt wee 
iett | tet et fereneff pert-anet H gers 
Tg sta-fafaaar F $4 Ged sitet A 
saat of, aa ot set se sisfear 
Hl Fed SHES BN Sl AL Fareil & 
earra feat) sett ft ast SAM 
at crafter & aed, ea dakar & 
are faantat & gare a ated & 
fac ust et 
UT SB aant cep 


Hal-8 h faa Sa AA H SS Tat 


wuerepfd, fet Al sacar att set Ht 
srereerat ot fat aed eff) gerfSat a, 
ST HA UW, eT IH A a, 
faced, ast Ht ara-ste fey, aK 
oetl Si Ae St ay IS AT fs AN aE 
Het At Afostat SA eiteht-Prercht-ate 
aie gmt &: An ae sitet Gra Wak 
aM, He A sftat Fad M1 gah set, 
Bel Aaa ANT CATER, fre, ST, HE 
gates tata aad 
fare gare Sr BR Gat, Fel sik HT 
ast @ ag sineft wre wer ant sat 
frat ard 8 | 


ws dsz.. Afsenaht Ha asa | GA, 2023 | 55 


56 


afetent-1 : CATA BTS UTE ST Tet Fates att ch ast : Ven femal cht CTE 


Acacia nilotica 


aepftren Freier 


Leucaena leucocephala 


Talent IATA 


Dalbergia paniculata 


Sreretsiat Ufapetret 


Acacia leucophloea 


SPA CASHFASAT 


Hemidesimus indicus 


efetana sfena 


Pongamia pinnata 


gift faarer 


Pterocarpus santalinus 


cetera Geter 


Nalla thumma 


ae FAT 


Kanti subabul 


Pachari 


Tart 


Tella thuma 


cee TAT 


Pala 


Kaanuga 


ry 


nN 


Rakta chandana 


th ded 
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ane” 


10. 


11. 


12. 


13. 


14. 


Zizyphus jujube 


fsiste Ste 


Elangium salvifolium 


Sees 
afeantheart 


Wrightia tinctoria 


usfeat feaethar 


Seisbania grandiflora 


draafar aifetent 


Acacia catechu 


SARE hes 


Syzygium cumini 


fatstisren aeattt 


Azadirachta indica 


asifetaer sf 


Reni 


Ooduga 


Palavareni 


qeractt 


Avisi 


Sandra 


OesT 


Alli Neradu 


Hecht AS 


Vepa 
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15. 


16. 


Ae 


18. 


19. 


20. 


21. 


Melia dubia 


afer Sterat 


Albizzia lebbeck 


ufeatsan ah 


Albizzia amara 


Ufea fsa START 


Annona squamosa 


STAT FAHTET 


Calotropis gigantea 


penetra Prtic 


Litsea glutinosa 


facet rafearen 


Boerhavia diffusa 


aeferat fSeast 


Pedda vepa 


Sst aT 


Pedda Sandra 


UST UeaT 


Chigara 


frm 


Sitapalam 


ahaa 


Jilledu 


faeerset 


Nara mamidi 


ae arfate 


Punarnava 


qaat 


~~) 
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Go ¢ Re 


a ard F | Ho as verfsat we I, at 
HS Uleat F | Fe cacplt ster Ft 
STASI, AT sh ted, fst Hh ye 
SR wet TRaISIR Fl VST ar 
seta aedt off) thereaen, $4 Tat 
q Sg WA art wal, se STA 
& adel AK Sah ENT Tet SA ae 
aR At Tet A theh NST ST Aha 
OT (ate STera-1) | Tastal A aaa 
wifer feat sie, sea ux ferent sik 
faeniat & cra eg cei sat & ae, 
SF TA RST By fe Meech fererreff 
areata a carte srt, afesat, 


atea-2: fret At sata sik cardia 
Utell th Teant cat aetera wast & fara 
Tare Hie aeareelt fewae 

fe tence Gd Bie I (UH US oH 
O CAR cI US eh), CATS GHATS FS 
ate faenfea few of fae diem, ore 
AK ret ant sifen-a-sfH STAT AT 
grre fener Sit ae | STH ch Use St eas HE 
faferer ate (SATs, act, feretes, afesrat) 
SIM & faw, o seach wet sity ar 
eae Sa alteat set Se ATeA HLS 
(ae Fera-2) | gaenT aret 3 feb Hw act 
Het Fw TT Se set S SA Ae 
HAS at HS Hee Hl Sette wear Sea 
aret, faced at afesat & are Set 
WaT @| Uh set as F, Sst Hl Sa 
Dle-TS AHR H STE W SHT-BeTT 
Teus F Fa Sat A | Savet & few, 
Tht & Ble sist Ht seat step FH fore 
Ode H Hels TAT aT AT, stafeh Alay 
ae ofistt at aftem Teas 4 Sa Se aT 
Alek SAAT ATS AS SLIT ch Ser STAT 
O Tet A S| 


fat At Gea & sitar & ferw seduret 
feu at art oneaite spare 4 wre 
sremt, fast At sat at Saree Hail aT 
Tea G Shel TUT WaT SL Hei 
& fancat 8 ate okada pear sift 
OT | SaaS ag HVT Al UPA ah WT ST 
Sala] taent Hat we feu aA atet fags 


Gea amt AN sah Rt A sarees 
teil oh aftsit oh AAT AMET Sat 
Tara Ue Het TAT aT fee Saar 
ats + art | feenftat at sete ahs 
Al AGT Hl SA SH seat Alesse 
Hast ae & few sad orereet a Ta 
H HT ISG S Bee ct & fay 
aft steanfed fora rat aT | 


sextt Ft dant sit GR Bl 
feereff ale SATS, YH AP a a, 
ficted, THER Gla AM, HE het Ar 
Gest F set Ufesat Ft ate-ae 
At feat & att ast at yea 


Ale-SH TEAMAL, Cal SIN SVScHt F 
US a Bebe Fl Saal Tea Seale 
AAT AT | SA HTH HATA F SAG HY HS 
afret al aesery & fee frat a aa 


faereff grt gst At 1g STH 
Gren feu a ux Rate ga aa a 
eur & fe ayaa A feecat GAT WA 
Ase @ atk fect seat & feet 
Tae Beaeey Cates FC UTS | Se 
ate, wa farentat 3 as seer & Sts 
AR wat & WS FA acl 
frat at a ft sa et At fafaera & 
er &, vet & ae fafaern feet wa 
Te At et sat a St (Se aTfereAT- 1) | 
SA SRT cediasitead STE aT 
H AAA AK SAAT A SAT AT | 


erg dee am of sit oad wr cari 
sind ant GA & fae wre art Ft 
HEY A ST ct et Ht asta (AT A 
PITA) Hl LATA PRCA HT ATS CHT 


fera2 ; us Oa 8 set saan fad A art 2 aet ors, freer ait aes A 
edt 


Granite G. Nandakumar. License: CC-BY-NC. 


facia few 2) sat a ae fare & 
ak galt Gat F aaa & few asie I: 
AN SFG HS A Haale Hr rel A 
watt nag aa 9 dhe a aS TY 
(ae Fasft, aaftat ait 48) ge aa & 
Set SK Areal wR acd -ferace Sf, a SAH 
TECH Cartres STA AST eat ST Fa RHT 
(faraeft ct ae Ft rely 3 alist Ve, 
pared Gat F J Hes ff ST ad FI 


4 geduret fea STAT aT SHI Aste A 
eat feat (ae Seisbania grandiflora) 
Al SEdHIet SAT G TA BIN UA BT 
Hf fear STAT AT | SA AS, RETR att 
al dae O he CaM sik aed staTa 
Grell aor Gary fen ST AT | SA ASH 
did de a oT sit fe tifeat a fase 
FRR Sacer SK yan S haat ga 
BAS SRT fern fea fener TAT AT | 
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fer-3 : nara stk sen feat Ft Shae wenferat farety ort aft sell are, WH Sik GS ygea % sepeHeT ae wT are ferar a Cem) F Haha 
at Section Fee feary fal S RT At HAY sie qa & fore Tet Grd S| (CH F fea wt (Heth HK ae) AS, HS wT G His yh 
fer orett a atedt ote are Up carta set ATS | Sat ae, (GS) F fea tat Car) seHhat, aie & fare ret SA ate wa Cate eT 
At S| feb TRA Sl SA ART BT HA PATA AT SRALA Tec @, Fa Aah AATET Sh Setlch H SAAT TEA ese, A OK etary SAK 
Serer at Sreteera at sect safer fsrera oe AAT | 


Credits: G. Nandakumar. License: CC-BY-NC. 


sarexnt & feru, ag faenelf ara4 afta 

At Udt F wea fear at 9: sik 3 SeRA-3 : Watt Ue aintedent a whetspar 

ad & fe be sisit er AAT STAT B, “TE Tech a! oe Hat aT PTA Bt SoA ATTA BH ATT at SHPO 
Gufea frat svar SS ass SSA «——_- AA ET SST S| (MAAN W) FA ch SM Ge HI SAM RAT | Se PAA, TWA, AAT 
aa aatt craeriar sr araar fen BR SH FRI STC A let GA H Area H Grae SH $da sees STS GHATA fe 


Sat S| a at At aes oa Gast 
a oft sara &, ferret sedaret Sachi 


Ff 6d et El Te!” - Hat-8, fag era 


“Ye TAA Gl TEL GST fee F SAR HaM-8 H AMAT Y | Ft atTH VaR AA 4 FS 
GH Tal HSA SWS | Fe TE TI HAL HE TA I? SAA S TEI TTI 


ee i. i : ial SAAT fea Ft STITH G Tel @ |” — TATA, ZPH She 
P “SHES Aa ol WHT SRF We, FG GH UH St Gd F ART, BRE BIR 
Uh GIs TAS Ut Tear fereres FH SIA @, et ae FSI ihe aTsTeT Eh GAT GIR ALAA AT 8, Het Fe 
HATHA fH Tea S Tt TAR AR St Gla Fst & SACRA AR Bhs 
safe ht Sra ares aaa aR & at Pu sisi Son se Rae Te) ee eG ee 
fea weet ot dae eft | ferenfefat + sftsit Foi? Sa A 
aay Sei Hs 1 Ueha &, SF aA SAT Heo ATH A TEA BUA BE | SUT TSTS LRH AN 
ik aS deft afte ft aaa tera ach aie... |” — sear A Rrereft 
BRT Gee Te UY ST ae 
fatd acct of ae ae MT ferent eat oa Para wer veett a sega Bit a Het aga Reaver Bel eon sfia a sti 
ob ATT Ue ite aT, fee re TS SAH ererar ahh axel eet sala fear area cre ae | se sae aE a fore 
are vefsta Ft ar cet art watt geht reer...” — um ferent it ereisit 
Gre Toe H aeTart St are EATS eae srear-7 cep Vee A 2 ake aitST-aIga aA Ver 8 4 Saar BUTT Gath, 
te), sra-fafererar oe Saeht TseTETsh BAR aT OT hla Haas eT eI TET | STS A BAT areal a tT fe Feb AE 
H dt mg afer & aet as oft Gt fh SS, CATA GT, SANT TE Ale, SAR TGA Sl TRA FI ART AM, STH SRT 
Sart Taxttt at oft off eft) | prt aie wre fava ait ae of gra & ger gor’... 1” wep fererreff ft at 
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aad wat abt rested dared fet F 
art a Taf it Get aed Hl srt 
aaa & aro cardia aftheeafrar 
HATHA SH Tet ss ste cit 
aft ay Somfeal abt ae Sar a FT| 
SA He Glos, ata St ferent Ft 
oh foros Whceteree area feren fete Se @, 
a ff sat Al] saa sat aT wa a 
AR Bat fe ha TerfSat Te STE STA 
act weet ft feet, wade Fert 
FT STg WH are weet Ft feat & 
AT HT | 

sae faartitat atk frarat HT sa 
aay act ar Altar fret fe fra 
AS Uh Tf AAA ATT-AHM HE 
fat, aTher sit qen-serary A veh 
ar a sftat ht fafeern ae sex TST 
al 


SqG UH Ag wat at Year we fee 
oe eae iret et ae STAT 
Se HaP tat Ste fete Ft eit 
wortia argian aaeateal & araere 
teat ha fer 2: sie fra we a 
ut At seit at eta BU ga Ts a 
ae at Hl Ge ad & (ee Fers-3) | 
a qer-afetet ae at ATE, ee, 
igi ai aisilfaen apr 4 
Tra sored F ares ect S1 faareff 
ST AST AMA & IN A Gray Aa Si 
ff Gla wal HI aed S - SA Sa Fle 
ak vatt oft strat & Sit fea Sach Gat 
AUVs | Ta aa ff cata sa- 
fafaern ar feeat 2? ae aét Gare 
on frac Siu ea ae GA oe fer 
fra are feet aa At Sa_fafaern et 
(SAAT Sl) GAT Vast HA ATCT eT 
AK aa Ht AAT H Te Care J 
eaeatt et at sraenhin) & wy, aet 
We aM aet at aes & fat 
BN Sar ae esreat Ft tse Vt 


@ Sk ae fe saa a aatt Te (as, 
ara, aifsat - & off fad siteft are 
Ht CS TST SAT @); STAT (STA Tat, 
ae, aes, Ale - a oft fas Hail 
& chlet Al ae Sat Gat 2); sik 
qansta te sadiftar sit tke - J 
oft fare CrsraT Ht aS SET Sa 2) 
off ariftret & St fet H ted Sik Serr 
fat aed S| 

sae fret aa At sta-fafeerat ar 
ATH et Tet HE HHT BN WET 
parait ox Sit gas SATA (ATEAT Fl) 
WH K Maes US SU AH TaTI 
H, Sat Sa aeat Sr e eeTaT farra 
SEK, SA SAN WAAR Hl Ha BIN 
Hel Ad S UF ST SANK A Hel TAT 
€ ae fava aff afte d sfat & aa 
CATT TMT SH SAAT RATATAT STE 
sredt & fare Ba st sc-fite Gad 
€1 ana Ht at H aed Ww favat, 
4 Sa-fataedt & caer Sik TaCa A 
FR a dt ar Sa-fafaeran (sat at 
oh fore sf sat Uh shel ch Tact Atse 
oft) UL USA Are SRL WE Tet aT SAT 
let vel SA Ua | A et Sa At ST 
fe sa cha or Saat ane fererferat Hr 
ae tara auf 4 og a areft 
da-fafaaar ar aso at & few 
teased att Ft aed wat ae 
fram sa stat ors ase Fhe 
ite Ht ed S| 


Wart & Ha-Ha ach 


ZPHS & frerat at Hea eat fee 
Tel UH Tet FSt MHA Tet (eT 
ATRA-3) | SAH SHAT TC Feleaa LT 
uf, oe Ue ag aissit Al Tea 
at ue fd ae Ret wersat & 
at at aeadt 21 Saver Kaa, 


atera-4 ; wretgameet (NCERT) & 
feat & urease A nite fave 
faaer pein frenbrlt <r wae 
fran oh atqeratt cat Pera cht chert a 
Girea a fear ar wena FI 
wen-7 : Fal — Sant silat 


wea-8 : geasielt ghar (tet st 
fafaeran), dai @ are sere, Tas & 
GUE Suet 

waN-9 : Mepis MA, Gel Hae 
4 aan 


uate Saal ain Udi Ft frarsit 
Al Sat Hal-8 & aTarisreh faa 
Al VISITE HUTS “Hee SHS 
wd va a dee att a 
Gendt @| Set ae, Han-7 AY fas 
Hl OTST esH A et GATT SAK STA 
dear a Shey ch arse cl seas 
Gat t wait & fae, st fancai 
Te HAL Slay Set lat SHCA 
a se SIM & Ah S HSH SUT ST 
THA S| SA HAN-7 AF HAl-9 TH Ar 
TTaatedcal ch Sa fare abt ff oe 
ape ore fare fore tet Mt afafaterat 
faanftiat at fast ft sdea, ura 
Sere A Bestel Shar ch aeaTt 
a wate aut F Gea F yee 
at ad! & (ea atera-4)| sirfar 
Hy yest Ar dart atk yes F 
feenfiiat & oftant at efter ae 
a, Fer-sert feat & sha safeers 
Ua at Sk als Sa Al Gea 
ga Tg 

Werd-aAeta 


Dexttt wd & few aie art aAtd- 
aid, ZPHS & faaneff aie fre 
war wre wonfeat sik ged 
vyafatoy % afb 2h feo ha Srey ay 
Al WRATA HE TIT Sta-fafserar sr 
hae SHA Bike eat aT Ie APL, 
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SM arett tem fas Beare Stace 
ey 4 cad At aa, faaref sa 
faye al sah carta aeest atk fart 
Be HANTS SS TEI 


se vest @ ori aye aHeNy, 
cet fret ait Rrenflal & fee 
ary Frat ET A HT UH ABT 
tet dae eat! tet afeasrarsit 
a drat & sifu faarfitat at sah 


amerat 4 fated a at ax forpfera 
aa 4 yee fier aerdt 21 atm fat 
Gidt @ wre fear st ara 2; sa 
aeq al wea ae wt feenitat ar 
saa sits 4 afa ariter aaa 
& faa areafaara frat aaa 21 
aerate difeat & afters & sa 
Tard & tetaeg, sacht uneaia 
Grea sofetat At Hy sta-fateerar 


al Skdasttee att ch few, sah 
Aas H UY Act Le SAK Tara A 
ay PMMA Hl KA St AT | HS 
faenftat 4 gq sate 4 arart sik 
RT CAT BPS fea | SAH Se-Hre HTS 
UH-gat Oe PAL LY aret Peed aT 
oa & St SA Vara A aT SPT | 


e faenttiat at sac aad aera At ere sorferat sit forarait Ft Sater H SitSt G See 
Sah Gay H StF Sl STAHL St TTT Hy SANT SL TLEAK fears Sr a SAA SAAT 
(AeA Sl) rep El TAs H Hee Perc S| 


e Tuite Gre scored Tafel & ge-fte ser-sterm Sifeat & sfra srfenra & al ga a 
ferenteiat at Sach aaa A Se A HT Aes ae F Hee fet aah e | 

e wt chase a a ae a faenfiat at ae wast 4 nee fra wend @ fe a aT 
Frater, Hart stk fers Be ara, Seay S St fepea ST Gena S| SAS Ses SAH SaTHrarT 
taal ott Hg org aif dua, af aiifte oer alt wee fined endl 21 


STUTT 


+0 @oe 


ZPHS, 2a & foeniat ak Rrarai 8 Fst HT Fe HTH, TF Tel, Sil fer Se pet ch VIVE Y, a SeaTS GF ale Vt TAT | A arse 
sexier ert fore wae arava Sat €1 A af oor site aed pees eset Pare rer ee fre we wat, fares ga oftaisat 
al STA ea F aera fea, & few epraara Saft € | age SUT STATE eee 8 & frenfihai aA fearHT FH, aur sata i wat ae & fare 


an sa yesh al a & fear | 


Note: Source of the image used in the background of the article title: Local Shandy. Credits: Radha Gopalan. License: CC-BY-NC. 


TAT MATE UH THAT Aaiferch S| Seely Sear SReede sith cwiiciish ssl (ITB), HHS S Teast At safer 
A S| Tara eae GTA F 18 Aer HHA SH Ae, ST ATH Tear oh AAT ell Was Hex F ata fer 
TST & asta vast ferateenee, see & Epet Sit Sata H fatsen thence, arg Ast... Hl aEMTeaALy BET 


SN Hoch SAS AAT Sex, ATA Al AST S| 
sae: He asa | Gatteror: sarge | HTet Uiset: Sq STATA 
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ae aterm ag tants fox faedtyead gene? 


aaa sities A Sterat tet area Hela At aradar edt 2 
reer, Sage ae, Pree eretier CR at aft cifaea fink gator fe 
Fa sae A era ret ppd 
aan afta feat 4 eae Brake 
: LeiaSAULai ds raat wage Premera Ba 
ANY] GET AAS aie ane yh 
Tae Fara at Seite mare geht ita (strat) 3 ae 
anh aca H free aor A ad | SRR BHT Fe Heteta ferespet Tete 
We aig aca @ for ord SrerT | Taree & feet aft Fram a 
LAK RCo tL Fa am eee we 3 Fea 
aera sean aft er rer at | (@reaT aTeRTE 
Foc een merited edt gt ter net qe fh 
Fh OTe te GepaT Hut Aet aeurtze apa a cen oat & 
cleat Fes FAA ATT B, 
AUT AUT Vets THA & ae 38 dh faerper ae, 
alt at ate SAL SA Prony appp oe e e 
are cere ERT eH ae eI 
F aaft easter At Hegar oft wet HT Saal GAET, SAAT Safe 
= RAAT SL, SAAT SATA 
aa H aet ar arate? 
Tel &, SF TAHT 
see edt Al oat F Sst AT 
i fee at ger ater ert alte rer it 
wa e? 


aa dt G4 hl fect- ferent ted Tet tar as nin aes Aale . “ 
ik feast erred & 
sTat-sttt Sch Bal Al Sts H SoH ET ‘ e a 
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F fetch Saat UAT Area & fee 
Sertt ara-errheer (are) GafE HK 


= 
fee Heat ce uch teh 

AL dhs aT eI 

(sat tar & stera aifsaa TAT B) 


citer afe F St ct Ste fe 
aaa di fee yal ert cnftal 
aan daitsht sar ore 8 
fact sore vat & Rar ata 
(Ser ter oh Sher ets eit A ert 
8) 
at fateaa Stet Sra cal & 
ter as feat oe raat Sasht ast 
Het Gre eT, 
AHS AS TAI SL 

Ti aes At At FaTSHT a ATA BL 


(Qt siftares et Ht Aire axa Z, 
cites sha F St we ahr Te cid Z) 


ctr Ua Geta fet 


at Ba aa Ht Beh aaa eH arta 
oft 


ww as 


A at 3 aA-a Tae BS 

SK sl Te WK et TS 

Tl Te Y, afer Veh vet 

aan @ fe cara afecht 

seat et art after Prerett 

sar fee Get ear 

au fath Ue Fane CHAK Ht 
att ott 

Gel fea G Uh CT 

af Sant Sart Al eaTaS UN St STE 
SANT SAAT ASKS ST TTT 

AK SH HS FAT 

FS UU Tica, at Salsa, 
ala 

cient F Set ee tt 

ae at Sch freee at ae 2 

4 fererd-aarcteh = 

# faea aor & 
warey Prt Bit 
Uh a otra Ft att ae 
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FI UE WAR HSS 

Fal Us Stet eat? 

OT A AT Stet Ufa Bet? 
SANT AAT SATA TTA S 
Waa UAT SAT Tet S 

AT SH ATETTARST OTe HLA Al ULaTS 
ff att afew 

Ul A ae Sail Ht sarah Ertl? 
aetee (frar-darel) Al acaret? 
Wee Sh Sat SterT-sterT Fea A 
set SAT afew 


(A AHA UE We et Ted z, 
al UchSs Ae VSIA SH SAT @) 


U, Bal! 
Sl? Hel! 


=e 


F SAAT S TH Ga TET ST fered ara etm fee Cet Hlatect AK SMT eae AT 
fraga wet, ari a aT RN GER Get Hara aK HTT ae Ae 

Ofer aera gH aTerf? Usb aca Aisi & SAH SH STAT ER eh BAT eer ht Cea SPT 
pil} frerare fem TRIN Fa oH aa fed 
RTS Uh SHASTA ATM HAT? A Ran cam Te TAT Sane Traret ett 
HT at ae Sth Tere alg tar fram are arsed at ah, «= FAT TST 

ata gee set fret free Se Sreaisha SL Aah 

aS oh ae HR? foreach are ferat ach, fore TA ae ah fe SH ST SIT STAT aH 
aR wre arSt ax are feraraay Was Wh au fat Sart Al GaN FBT 
-757.3 kJ/mol GATE TT RAR, AA 

wl HE Tad & Cfeht Sah Ades Fe aet e fee 

aT Tat BS SAT FA FAT Tet Blea SOTA et A STE 

facet aula mf cea ata a sarer et 

OST Aaa ST SAT AT 

st ae Hert 8 fee UH Fer set 

oe WS ee at 

fares ater eh fe a ett eH 

se ht Sera St TL BL eet B 

SAT HT Se ATRL SST Hh ATL A Set 

ad edt @ 

ae sais SR Ut eet sete Stas Sr 

fate aed @ 

Aree : _ “ 


1, ated art & aed St ster To arch St Ica, SfSTs Bie ser, eer aera 
create afi sed 21 at aaa areatt thee aig BRA & UTE AL Tet Stet @ Aika ae Stes aleAT (ait Stet act at sore are og 
®) gard 2 fH art STEERS REEE RSC Gelalicusiichec ukiek anictalnk:kals’beass ke akiaackeaic deo clic a: 
UG : Fe Hlaal UH Ye/ GE wT Hales z, ST Ha Oe yeaa & few feral 1S 31 Se oT AI afar alfsawr are ateft ret & atest 
ee? are SrA STAT S SA ares OTF feret ceat sat geet steht srt S| 

2. Source of the image used in the background of the article title: Poem. Credits: Idearriba, Pixabay. 
URL: Attps://pixabay.com/photos/poem-butterfly-literature-tale-1104997/. License: CCO. 

3. The three illustrations for this poem were inspired by sketches of the sodium and chlorine atoms by Dalia Saldanha (the 
author). They were conceptualised & created by Vidya Kamalesh (Artist, i wonder...) & Chitra Ravi (Editor, i wonder...). 
To reuse, please include following details: Credits: Dalia Saldanha, i wonder..., Jun 2022 issue. License: CC-BY-NC. 


Srhetar Areata Hepiret feraerencea, Hast ch ptrener SohirateT Feary S ATISt He ET S| TS TA AL-seTHT 
We-srenita Sta arash B carat Sar farses Her HT a A |S | STfera Hl Aare ara arch plan fers, a 


SN SS THR UIC A ASM SAAT S| SAT daliasaldanha96@gmail.com WR Ih HAT ST AT z | 
ayers : Getter sirgtt 
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ceinl-aenied | 


Sfelarey Grn Ethel faisiret th frie 


wes foram Atferat vp te Ba HS TH 8, avi fren 
faa Ureaee ht aeeht fifa aearasit F feet a 
» faq wh sates 
srett & it ferent Faat afvator ot seat oe site Rear ae 
cal ara ee aha A 2 (atra-1 Fa)| sere & fa, 
ael afeen aaitee ara usd fren Af (wast) 2020 faa 
3ik 5 Saft cera Wsah4 qT Uh arafaseat, eadi- 
~. arenttt gfsator arrart at tet 
Tecate ae Foot wee et ak Gen ease: 
we | Rereten Oat cera ares Ga, Aa Las 
arate UOT cat afk vara At wate fercnfea ae t 
UTSaSHA Bh ATA-ATA Tag aK Heh (ATA-2 FE) | 
Tafirer sik wea aaa, faa dhasfran & ga 
Tend &2 


atera-1 : aera-aireantta eer. 
ferarat wat F? 


aea-sTeanitd Stet art Sexa ae 
amiaa aot @ fe Reni ep 
UTSaseH oh afer athena afoat sar 
oss vefsta ax aah | Sach few AS 
fem firaneff peat FY sterfoten wfspareat 
4H af eo a faa a; ak are at 
Sa ota ot ft Se eta @ fm & fafeer 
wat F aed wa, afar ak 
ATT BL APT HLT TE | 
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rarer Ger 3k feted asi 


ateRa-2 : Vast 2020 wat 2? 
ae sma SA ear AT Re SATE 


alfeat ar aaa aed S| Fe 
dard adtfcat A mea aK 
ue fag AF asfetert Rete At 
at, waren aie se atfcer 
PTAC Al Het Bie Rrereat eh fore 
aafad aed sr stars et z 
spat Fat UL, Galt Hearsit A sterforr 
Sisrst ar SIR asthe alert 
aid Se a aet ate sata 
WAT Hl As TI UA WE Sa Vl SA 
feafe ont atif&ten career & fart ere 
Mea Hl Ha SM ATeTATe sik 
airs Uden Al wepia | Serer oh Fer, 
arate Sasi ferafererera ant fone 72 
Uh HATH Ta eM fee ACA sh HS 
Ofte atet At 1 Oct har ch otter Ta 


H Stadt 60-70% faa & VT ae 
SAK ST are He HT TAT SAT 
S| aa & ala 40-50% wat det 
Freatita TIsegetent G Sore TT Ste | 
gach feat, wae saat, Peat 
PRTC, STAM PIT SAE Fagor 
arta Set fear visa a feral sft 
apleret apr Ueteroy set fepaT STAT | 
areatticp ferenera & oe fea Prarat 
+ aren fran @ fe ga ae ear 
Ua Areata eR oh fag Were 
al ada 4 ar ae A aebtelaT 
Tar ate S| St Satay S UK I 
few, fast & aaa si ahora ar 
GS GAS FAMT SrA S| SA ALAS 
wad eu Ula sitar sears st 
wfremt aise (areigaredt) + S-6 
S 10 & fee safeers ofeora (wars) 
fafa atch venrfsta few @ | etait, 
ape firercat at erat & Utell ast 
ad & ait sah ef arrest a 
AAT ASK AA Z| 

AAT HI SOT eS @ fe A aaa 
Ua sik feat es & few Pathe 
Treated & aha sedeterat at 
CISA F Veda Tel HUA | SAS ACTA 
eae US Al Hat Al fraroy sik 
qeaiet wisest 4 dedtet Het Ft 
Torifrat cal cent Sree ATER FT 
oft st 2 

w afta at x ae & fae pala 
aati Brat até ceitcivas) 4 
asin tas faafferca & wear 
a Us faa afer star (wan) 
facnfta far 2 | 

Be vorach Rerat cht Celt fest 
fatter vedsit SH creamy (fasts 
wo 8 See ran & fait aot a 
sa Met AR sews), Wrelgsiedt 
H US Sah UAH, fara Rrerr a 


farsa Bt wepha fara-fatire ssa oe 
GAIA ER - 
Waregaet TSA RIG CARCCICRCCILS 
hl SAAT SAK se is faftia sare eat 
aera SSCA FT THAT 
BIGIUCERICU EOE Bram stk yeaa Stert ATSATSTT ST 
ara fasa-fafers Tore ST TAT TAT 
faa-1 : sfra ta & aes | 
Credits: Science Learning Framework, Central Board of Secondary Education (CBSE). License: CC-BY-NC. 
feard st faa afters ar ores = a feared Ft ofS ae sit itt 
ak smear aie A qetied char ar dale and fai sik 
(Ferat-1 Sa) We Hla HUT ez | Pret cee GSAT MITPATET S| 
UU & UH (@) atferra afore : va UeAsHT 
cw) free cht rent: cee faa a | FT se fearefofre sere & are 
ame Hs fatter peat at wacaT sitet ¢ fare ferenfeat hr aigana Ft 
wife fattest saaronsit a Arey 


Wedd AAT S| SAH AaeilHt HHT, 
SAT, TMH AT afore ArSet ca 
ail, st Atece & fifeaet Sear, 
acta ke Pat sary se Are 


G SABI HUI SY SHUT S| SATALT Fh 
ferw, Ura ae ATaT @ fe HTeaftrs 
Shel WSIHA BT thle stra 
Uae & aitaa F art asc Bu 


atea-3 : tepelt fags F Aaa TATA 

WAT : Fe SH fag At stack aftare here straws Tear, SAATOTSAT SA 
OPSPATSAT ch LAUT, TEA, TU Hey SI SETSLT SUT Al ATTA Al AAT HAT 
21 adem Sk as cea aM faenlat a fase & sree & feu sed sleet 
Sarat Tatra H acoctaeeh STS HC TT ATA SATA | 

TANT HAT : FS ST FETS AT ATA Sh MAST SAT TCT HU, SAeTL SH SAN 
ore coffage Het Hara er See aa a evel At ere: fase ft feet saeco 
(q2ail, ear, Dias, Sat, STAT SAK fafean at aredfam saat 
Gad GSS UM Al AAT; SATE HT SA SaTaST Nh GHATS Al Set HLA AL AAT 


US aa eI 


ach AT : foe SH F cea Sit Sear al & safer Teaser sie Saas SaaNT 
& fant, ah ee & Sa 8 IM aret erat F arated ar afte afta aeaut F 
Seal HT STANT HAT MIT S| SA VAT, Fe SHA faenfiat art Ser ar fasten ae, 
fasay Rented Sik Stan as feafeat A soar ae os Al ata Oe fea 2 Aa 
Gh Alt HABl H slat SIN Set OHTA SAAT SAN Saleh STs FY ASAT 


SAAT Ht Met S| 
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STAT 


© | pifkren Al HST GT SS chexch, ATSSleHiO SAT, Fase TANS At TSI HOT | 
e@  wichilge Vay Baise & Sta Sek Hl VSI HET | 
© Sr aise VaR & Seren Cat faa Feces Ste S| 


Watt At 


SCT RTT SA Sed PUTT SAY TAT HUT e | 

BHATT @ fo Grea SUATAHT SAT TAA A he aT STATA a Ste z | 
Htset Ht wae a eartar @ fer she sptherenr foe SopTS eI 

Alfetent H, Oem H, Feat F ct rg ani fSrepr aeareeft Senet sal BAST | 


arg Al ax Sit sata Ar fears Ht Ges SK Hebe & sta ste ray 


eae 


SA TC Ae HLT foe Fa HURTS HT Path SAIL A A “Se” HEAT HI TE 


aél sara fee areda HS aT 


STAM STAT , SATA HUT S BAR itera =e few font oeRafeat H apy shifera 


alist beat ef, eat BET | 


AlfSTenT & GSS HT Va AT & fru Wart fSssa AT a | 


AATS-TTER 3 Tel FH SAT SAT HT ales SAH Htste fates slat 
acta feat St Gah, Far fea ST eh SH See Sst fen ST A | 


atee-4 : Uregarndl Hl sant ca Al TrerqEd & sreara “Sfiferdt aairenr & fat 


GAMA STA & SaTeTT | 


Credits: Science Learning Framework, Central Board of Secondary Education (CBSE). License: CC-BY-NC. 


faa & fast, saan ak 
fared Ht aa Ft AK aT S| Se: 
ae fara FT als ae at aeaita 
ae h Uh Se h eT A yar Ft 
are UL St cat S, WT: US Tar 


Feral SATO 
caret cht siticien vepic;, Tatel ob spurt ht 
fagrsate: varel Al sacar — ora, att 


an te; vert At sarees F oftada: 
sedans: Sarat: aTefieexot — ferent at 
wafaet HA are AIH 


fead ares AMA al Seda 
frat sre | are a, ae faenfsiat ar 
BA Set Al SATE HHT BI spy 
Frater & alee @ ofthe aT We 
oft ix eat 2 


We | 


area-5 : afeera aftora & few Gahaeh ST Uh SeTSTTT | 


Credits: Science Learning Framework, Central Board of Secondary Education (CBSE). License: CC-BY-NC. 
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alsa F fererent Al dee el & ferz, 
wean that & afters ar arafeerct 
fayaaed (SH AIS, Tarel, astat st 
uRaetTe Sik wraith dare) a 
SST e | 

cq) fasafatts dana 
EA : UAC fas F AS Vets Hr 
dm fasa-fafits dara ERT 4 
SAT (ATRA-3 SE) | FER faenfsar 
a safer Ural & vex a set 
aan viral ar alt ad 
(atea-4 ea) | 

© we afeere oer & fav 
Ged : Tah Ua & fru, warp 
disteag wreaer A afta At mg 
Fast  aTeaH F sifsta feaw 
aM ae faar-faits ara & 
Gade vt ofenfia scat 31 saa 
frerat & fare Wels Wasi HT SAT 
TTS Sl AAT S Se WIH BLATT FY 
deck ais 6 fran Fl ast sar F 
Waa frerdt ¢ (aTera-5 ee) | 


deadh 


Uehaa Sh TOTTAT oh STATE AL Tare hl SA, eT SAT 
Te & eo 8 ofenite ee IT | 

STORY At TH OAT SAR STA AT TH SHAT ch athe 
FA ALT | 

Seo SN arti & Sha Sat AL TIT | 
ATK, Sem ftaee Cars, HTT AY era Ma Sh SATIN 
a rere At fia saree & Sha Seat AL TE 
fate serait ar saatt aed ee caret at dia 
TAMA h Shar AKT ASK S| 

Casa St are-sTsedia eae & ahr Seat HT 


aTea-6 : Ue F Verio atvarat 
ak Aeatet writs & aaa & 
fasrga a ofr were feat 
farereff-cafesa : fe aT aM tse 
am ux fafifa drat 3, safer fram sic 
Aeaterd Wea Gel IM, HARTA, SEIT 
ate ferent grer sear & care mre fear 
UR chfesd Stet S| see frenat at erat 
aa GaN Ar MI a A aaa TA 
feu oft fesnsa fear ara &; SK TW 
Ha SATE sl Wieefed edt & frat 
wean sik weai-aatiia arate 
mifetfeaterat after Stet & | 
aaat-afesd : faarelf feredt veft-aife 


otad @ we ga ara we Pit aaa 2 fe 
fareror && attart, chad Ft nfafateat ste 
Aeaiert Wrifcat car feat Stest ae 
A amarsit Barer Aer sara rears ht 
wets Ue 4 faenfiat 4 faafea es Ft 
sven waht sidt 81 sa veer, Serftre 
Tiers ah ease Wrist & AHaT 
apt atten faracoit & sfra areatt STAs Sik 
SAMI HIRT SAT Gre Gra fra 
TAT S| 

Usha aT Uh AT SH , Sale UIT 
yeordt arene & fae weiifrat are 
axa 21 a wreifeat faenfiat gt a 


areatt (aT Tere BE @) 


arfenra ft waar al crafted ae Hae 
at & few fesnga Ft 1s & Stk rari 
al sah ferenflat & vest & sree a 
aot rato aMteht sal Ufet He A Aes 
ae & fer fesnea at mg 31 ferenfefat 
At caked atat Beth sacl SETTEAT 
aeM & few, 4 weifeat al ag altar 
O STaCH Se - Fa Tcaiferal, wise, 
wedi, fafa sit aaa Heat 
aa & fou finer fer 21 
aan Heaiad et & fee of festea 
Aeaiat AMS FH STAT Te tT aTeht 
ferentfetatt 3 Sore cer eatery ALT S| 


TS-9 


faa ta fatter cert al ster ee & few fatter attent ar aes ae Ie] 


BAT HT STANT SHUT SC LT BA TA HT SCAT HLA ST SAE SAK ATT | 


SoTarT 


araey fast 


on 


1 


1 fare 


ag aaa a ait aifean aeitogs after | ta ont otk aaa Ft oraeAReT? | 
aise aeigs Ort A aerate cif Sa Fae | 


Ya al aifsan Fags SG TT HE } fers aT Aa 2? 
1. facet WX 

2. afer reas 
3. CH 

4. ort 


1 3 4; gait ot &t wears tat facta 2 ST ifSas Fess ST Siete 2 | 


2 Sit 3; Sa ae & fa at Stet Hest & few hagfen pres At sera Feat 21 
SA STAT SST STANT AREA AAT eT Faro ht Ste HUF Bh fore Fea STAT eI 


1 31 3; 2eaa ta TT Sifean seins & few facraa set 21 faerelf fart at 
eM et & few fora H es Hi ael SasaT | 


2 HN 4; Sa ate & fa at Stet es & few haeifen Hiews Ft swerd jet S| 
SF STL ST START AEN erates eT aro cht SCAT Hes Hh fere fereat SAAT z | 


AWTFA-7 : Tel FAST TATA VA HT UH THAT | 
Credits: Science Learning Framework, Central Board of Secondary Education (CBSE). License: CC-BY-NC. 
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asttat at sfar (aR H Petar Se Aa) 


TS-10 


Fran stk aaa da at fanaa & oftoracres ah areft Starhat & yar a 
Urateardt Sar/ I / StS ahr Ie ST SANSA HT ATT | 


SMM See Bi saa AS cat Al facsera & rer saa ya F 
AEA CITT SN AT (STA/ TSA) TBA) BT FAST SA SANSA SAL ITT | (AAS, 
Bar, sifeearaa, SATA sire) 


SAG Hl APL AT 


SIA St SSSI, SATA 


Wey 


3 


5 faae 


are fear Tar om AY 1990 Sik 2016 & atta gest F sry sqEe HES 
WA AL SMa e : 


a 

OP Oa DP De A gh 

Ne Pa) be s An A) af 

RPS PO OSS EF 
crows ( 


aE 2016 8 fers Srey Ht H reeS HT SeaTA A Mere feeaar B? 
ay 1990 2016 TH 25-29 Hy HTH EAS Ta saad F feat ahs Ses? 
Tee Ofte & fere sare safes At sarees at SATA Ht? 


after arteant 


Sa — 2016 & feu; 
STA AHS : 75-79 


25-29 sire aTAT & fre 1990 F 2016 a 
Tae Teast H AE : 0.4% 


SOc SA SURAT A ScoeT Sta S| TS MAK A Teh TAT sae GH caer 
EK al Pad He A wee ora @| ale ae Shara Arar F editor At aTertt | 
Ellad Fel a S al Th F Meh Al AK FS SMa S faa Sea 

Uurd Usa S| safe, aa felts da Ht aaet & are F A 

Be al Pra hra saed oh fore Hh Safer sre fora Sra | 


atera-8 : fifda ufafrar vat Sk Sal Siaha FIST FA Uh AAT | 


Credits: Science Learning Framework, Central Board of Secondary Education (CBSE). License: CC-BY-NC. 
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(at) retort athe Heaters Writ 
war AAT : UTE feu Te Rterforer 
Uisrarsit Sk Ta Aerie 
wrifcat & THA ga ate fess 
feu me é f& freret et He ATT 
feared & aan a tafe cela 
AN Heat Hl Us ATA SIA 
H aaa fic (aTeA-6 a) | 

(B) Aster agen, wal a 
TA ok steel AGATE : UT A 
eat cl Uh UAT AAT Ae ATE 
fear war @ free faenftiat Ar a 
AT-BAT TPR AT She pare ert 
aldt S - Get Sars ar ava atett 
wfafrart sit alata wfafsrare | 
Gel TAS FATS Arey WH (ATRA-7 
aa), feremeff al amg faencat FF Tet 
Fas Al PIA HAT ela @; Baler 
aula Save aret et 4, feareelf S 
aan At aidt 2 ot ad sat ¢ (eS 
ATHA-8) | TAG THAT STS sh ATA 
arated Werte se, at 


Wala 4 & few strazaeH sitet GAT 
FAS TL S| UAH SAAT HLT S 
fe Sha AIST Hl Seat St Hera fear 
ame fda Heats srg]eH ar fee 
TT el @| Serer & few, aoa 
wider & Ss walt H, fags wT St 
FoI GAATAH EK HT eases HLF 
are 3, fret ar faerelif & sarat 
F fatceran catcaret Ht srqate Sa ze | 
HAT aS G Gel, HIRT BI Tet, 
ag a sift =a & aet sare 
ae SK EA | sett ae ae oft fecorter 
aL set @ fee Rraten fenett Acar 
HCH Al stat ASAT fawsaed 
SAMI EK SAA Mt AA SS, 
AN Fs ASH vA Haun al 
aL eel Al Sat ch few FAT TAT 
@ a Sahl SA AST F Salat STAT 
afew fe a aeafad ofafarc 
HATO Hr AMT fee ST HT ett 
S| WAU HS Yeates SESH TET 
& fee wetted wfatsrant dara e 
cepa & ofa fspant Aa SeTeMT-KaT 
& wife cearast F att ofafsarsit 
Hl Ula HAT GEA Te BI 


Wed -aearst 

wh fae & ea 4, a ast efit. 
edit ag sik afta dhat-fart ft 
tat vale ft sit ag tS ST SA 
foenfiiat ct dst & aeadt eg afar 
op fare Gar BL | SAT UH THT AE 
Blea s feb SH ferenaar Fa Tw, 
Ghats Fi sta ae, Gist 
ad & fae FT Wedd He, sale 
set emat fafa at A sat 
Wag mil $a Stat Hr sews fart 
al sifeera uftomat sik dearcdat & 
CPR RICUL HOMERIC ULC OCg 
at man 4 ga fea Fart aed 
Hae HAT V1 Sa Sta Hl aieitwas Hr 
aeaise Ot At Ure fear Tat S stk 
sa saa & few seacits frat at 
aha S| Mishary HH ST ATT eat 
frerent Sit wereehl & Uh AS 4 Sa 
tel Sl saith GT, WA BIN GalyS 
afte St Aa SAH St GAMA wt 
foephad bet H aera Hee fee e | 


e wast 2020 ahd ws Aifera ceca faarflat 4 aaeagficray, ares-sreanita ara, aaa 
CATS SAT TAA Taha fee HoT oh fee PAA A SATAT- STEAL SPAR TOT AT PASTA at 
él 

e Sletten Taeisamedt 4 S-6 F 10 & fore aaferra ahora (wersth) al GeaTant VeifSra frat 
&, he Parl HTS STA CHT S SA Be ahr Arar Has G ae AS BATT | 

e faa afin rach (Were) frerent sat Sa Wrst SAN fea rsann, foam fereror & steaftre 


fagid sik qeatet & Ste area ferord Faas Het & fre AAT TAT S| 

© OSes hl UTS SIR Sahai Gees F tbe S oferta seh, Teen Prercnt aH forest A 
ay CAAT SS feb TAT TST, OCHA Al SPS BAT, TROT cht SENT BT, SHS BLT, 
Sal UA HT, STAT Al GAT Sera safe rato Hes F Bay SAT Aha eI 

© Uae Sl Geta sed Tet ARratahh SI META ch Uap AS AT Were cht rarer are Aah 
ara, 4a aK galas G ait SN Aa TAT sik GAMA & fee aera fern He a A 


STAT oa ze | 
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Area ATT Ssh Tesh ferarfererecy, seTeAw H Shaped ch a ae HALA S | See eros Heaters H 15 G ster 
AST Hl SAAS S| SR Hy USAT F carts eae Ux farenflat & kas site Krew srs ch Yeates at Gao 
OA ST SAAT HT HTS feHAT S| CapeTt Pre Sale rere Are H eaters arse errs Geet & fre Usa 
FRAT AK HAM HUSeHt Al ATS TAT S| feats PeetercenT ah fete Hetiaest MITT da HET SA SAAT Ha 
a4 TH Ife Tet S| a Sasha Sash feats 4 wae Usa & frenfat at erlorean Heats sa as 
at vere é 


rect saat sistin dash faaterencta F thacdt & ak a Hee V1 oS Siifrater yea st Ss sik Nlerfore 


reais a sah fastasrar 8 | er eet & see araariten qoraaT & Acai eters a fara, Aeaieet 
ferent afte a8 tens Bs eater Ser oer iftorshra Pasar sacs eit Se Garcia faa z até wenait sik 
peat Heriot oh Farge Hy ag SAT Se fore aes arse oA eH Ser ETT afer ales arto afte aT 
fee td 3 free wat, fren spite, rer aprelenat att SAR Pratt oh Garter frets cht eats SIS 
fattest arama ae ated fesres ae 8 afte ate aca of BI 


agers eit est | Uattert: eater sieht att user: sys sare 
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TWaI-1 : Ale, RT Sg BA sa a A 
OST St Tat Gendt & fe sag ada 
FRM aed €? 


are: Sree ara ehstepet 
cftree oh wr FAY feenelf stk F ae 
HET TAS At S fe SH AYA 
fere Hate? abt ayftepr frst s — 
BF Fe Tala Ms & tere wither 
Ue STATE TST SAT STANT Bed S fh 
feet sits & sroy aeeae fear HAT | 
SF Tala ST SAAT eat a SUA 
a sila Feet & HT ays ST 
faeaenr silt fSstgs cael ch fore feet 
OT Bea V1 A ore ater Sh are 
ag chet & fresat at aeafeyet 
faa 4 ders Het & fore srrorfass 
Ateteir wiafaterat trata at 
fore sft sare at Tet S| 


A onfei Targa & clan afer 
SC TUT CASAS UH Ss ME 
& are vert el A ue aha at 
ett & sit fererfetat arr ferfsrt farsa 
& Hitec O Baw Alla f — sad aes 
wart areat @ fe asia, qataaa 
ak age efsatr S sie wa 
ald 81 ae He afar silt Sea ATT 
San Sera al aa & fee araferahl, 
amish feat ak wrepita fag 
Al MSt Ht Mies WL THI Sera S| 
ad faa araet afeat of 
Taaad sik faa & ta F 
ad ofa F Ast ee Sl ada 4, AE 
fecraett fasin & faenteat at sat 
SAT AAT oh STA HY Mferferesra 
atdt afaat ferad & few fatter 
Geant oats F oft S| 
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TH-2 : Taraafaara F srracht eer Hat 
SHE he YB Be? 


Are : Ht lg chet Tad Rrra 
AL wad scaret Rreteat HS wa 
ae wre feat ot fe a ga fava at 
cae SeaTfSt F SiN asd Ft fe SA 
ae fe ae fact Taras St Aha e | 
Fel ree fe SH eo AT SATTCHT Tes 
&, Sah FAC SAT ST HT Tet ETAT 
SK SAME SF A Hey z 
ak Set (ed SRT TaRAa 
Welt & seat) Fat fear fee Gar 
wT Sth B! 


wa-3 : aoal afaat, fastyar 
Tarafasia ot Hfaant, fered & fez 
fora Ofte fara? 


arent : Ad arn aera Ft afar 
At chat & OS eel Aa Tega 
age (Ah Had Ha) sk vezi 
eetq (ofan siete) Fart as a 
Shon fret, set A ae ear St eT A 
ferar ax vefsta fora | sae dect, F 
alah BI a adi oft fe afaar 
fret oft fase ox ferdt ot aadt 2, 
afer AA aft off fasat At fafaear 
At Tas BTS acre Tet At oft fara 
ara SH AAT SF SST ST Mera S| 
Get an aa Ay UH silva Ash 


at ae Ht fret afaat vel, dt ae 
TaRfaa & at F set off | 

TERA faa & at 8 apfaant fora Ft 
Shon pe sted ferentlat & frett faes 
4 shleraihar, ach Use sacra 
Uh Sy She A GSAT aT] H sraAK 
TRA & aX sofa ER 
UH a-sinr (atet after) Ft axe 
ard sect oft (AU, Ua GT Bre, 
THAT Slat S fe) | Set faenfIat + 
ue fret faa (Ret) SATA Sit fepett 
arg-arer & oftex staat Ar Hert 
HEM A, a sat Ae WreAaaa 
CHM & SI Caan AT & aN 
Farad Hr Uta fear | 


al, Ht Us aaa feret sit srrerfacr 
ara-sie aa art @ okt a 
Ua U-st Ash LAT WL UT 
at-pest att + ga Tas fora! 
safer AF um atk fora site fat wa 
a, Se A et eH aet art whl 
ax SAM Steet Mafsar Sct SH 
afta fecqoft acd fe ae ser 


(a) 
ATOMIC ROMANCES, 
MOLECULAR 

DANCES 


MALA L. RADHAKRISHNAN 


RLUSTRATED oy MARY O'PBLLY 


afaaisit & area a tartar & 
aH HS ST | 

Wat userea som fe ga we Ft 
alana ar sft Wet et Gena 
@, safe Wy fae wera 
HATO St APT dee USAT At 
gfe & feraat ere fea, ara-et-eTr 
peal Hl waagnet ste walsh 
SA VET| Beda:, AA Hfaer-Hane 
feat he at fear: Sia-sth, F 
wa ae a ate Haat Avs ar 
ferer At ft | Ae Uh Seg ATA aT 
ays sa Hla sea Meare MT | 


Wal-4 : Sa Uocht & fee at Hla F 
Bi 3a Tha & INF Hw sa Gerd 
& fear Sea sag Hlaatl Ta 
feru ard €? 


AT : SAT Hl Sa aa STAT 
AAMT el BHAT | sea aa alas 
feu Um ateatt Hert Al BAKA z, a 
ae oetl-ault one ae at fee st 
@| sa alaasit & few sifr vara 


Credits: Mary O'Reilly. License: Used here with permission from the rights owner. 
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a sravapat ett & ST wp fasts 
sexe (TE ws fates fava at ISAT) 
& ferw feret set 2, aaitfen Hert sat 
ga sexe & e¢-fé amt Slat 2, at 
Taian’ BTS Sat eA AT 
Bla S| SATS FH fee Hes Hferasit 
H alg Up alee, Ta ae, fafa 
a Ut Sa abfest et At alfa 
Het S| AH UH Brew Is (THAH) 
| SaTeUT oh few, AO Gea “weiss 
Ware, Aiferaeye Ste Al UHH apferar 
UAT (TAATH) BTee UTE FSA 
aug ot at cistt et qararctt ae 
Severe a tee oft | AG cera, gerart 
ara ot Hae a yas HAH 
Wee Hl Ud & sik fayat Hl wea 
aver ware & | ter gafere 8 weit ea 
That Tel Ta Hl SA Taare 
that sk Herat a sited S| 

cet cpfaaat al ca HU A pS 
Buel G cat He teal Th HT AAT AT 
aad &, cet F aan cet <, 
erred Hed &, Meat H theater Het 
el gach fata, acta (atafepat 
Al plane) SAHA Testa S TAT | 
Hueee Al Uh er At Fe fee 
fee alg sft afar et Gera 21 aTeda F, 
F ole paces fered Ft sit yea: 
safere at & wales eer F Aer Sleaa 
SAT Se ter @ fe Ht Oe SM a 
dont Uh aes alan eras Hr GAT 
aun a 81 At oe at oft aaa 
@, sah ary stot of AY feat & sa 
fees Al eared TAT ar Fe Her aT 
al 

TA-5 : FAT SG Ss at afar Get 
INA HH sa Tet 


TET : A Sl IS Uh-GM H HE 
(Tena ped Halts es) | Tee 


(Cette Tate, Hiferraee Sta’), SA 
are # siftren erftrn 2 fe 33 fasts 
ey a cate samo (aT 
SPA Tas, SATTt FT ee 
from anf) vet & fara ad faa 
cet off) sad acerca afer 
Met S St UATUSHT SiR STIS ch 
aqua & afbettor @ wareeterars At 
Faron ste vias aT aula 
ae & faa ander ar saat 
att | Sax Meat H, ae Tareas 
al aula att ch fer tsteat At ast 
Hl Soa eet S | 


gas faatta, qe de (fete 
diksttenchh att waar ot a 
ferar Tat @, ST AR Sa “Gest? frat 
al face 2, at (le geal Ft 
armas at & wr A) aot afta 
fat o sraqyat ar tartar Ft 
UIST & ATE & Fea S| SAL eat 
4, ae eta sian ar als oet & ferw 
Tartar FY AST AT STAT LAT 
Sl Sa GTS F AT-M Teheead 
PIAA & Bl UP HA GAH Hat A 
HO HASH Bra Vat Hl Ted S 
ait Riera & force dare ot 
él 


BU We, Stal Yeah Uist Ht afta 
al rata sar a sitsdt 
cient tet aed oe of facta feesit 
Fart sect S| 

Tal-6 : ST TRA ar Aer 
&, FS arash Hfrasl sl Sd 
aifret sit feeraet sat sara 21 
aa ae ssn aly atch ar etare 
TETT PLAT 2? 

Arent : afar ae aS arahefacr 
aoe SAAT al Sach Fat STA- 
Tea, Use & saa GS Sits F Hee 


fret Gadi 81 ae srattfaa wecractt 
aft are al Ah ee aK UehaT S| UH 
oritct ae @ feb FSR HS reach 
we adh f— snfee 8, TATU “aT” 
adi aa 2 sca a aad arent act 
@ Wl Hadad sa we Aad S1 feat 
Uh WAH laa Hl Uh SIT THR 
& Hise h BT F ft Se Tay S| Mea 
SCT A Gedierd Taras SAR 
At axe sai oft dha é f ae ha 
sik freer ofatfiica ae aaa z1 
Fala, Gea St & fere saat fenw 
tama Ft dhs a gat ae 
TEI S| feet A SATT-STCHT aU 
Uh-CH OH € HN Sa Sten Fre 
en setter fase siren & a rena 
ar Tarra A deck, after aay 
GAS Ue HH A Hee fret Gerd e | 


Us Sk att ae @ fee sa ot are 
BET Sh PAT AAA HUT, Cite AHL AT 
BT AS -chfese TOA SAT STANT 
HU S, Tas Vt fepelt & few Hr TMT 
HUT SK Tet TH fe HS AMT WIS 
FEST HEAT He | SATE & ferw, HL 
Feet aye H, Heo Ut Hla S St SA 
fase cht St S St aS SH Schl 
fore srftien Saereh at Mend S (staT fer 
farver gett efter Rear ver 8) | aw 
afte eft 8 sit geal ar oeeiin aaa 
Save & ferw, feret ta eetfesra str 
al aa, fread AMT act Uh GAT 
a at chiar & hact um feet 4 et 
uftfad é| Ua So STI GST 
ae et Gea SS Sats A 
agtct abl Rare ait tarts wae 
ware | Fe Wad ee, Het AAT 
@ fee aaraterar sit extent al ear 
4 vad ey, areft apferar apt ferenferat 
HET, St SAT ASAT S| 
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WA-7 : BT Het sin fasta & Aa 
al ha tadl &? avect & ferw, ha 


sitter Up Sa S| Sat Ua feat aT 
at sae SAR Beara Hl GE A 
Wee ht & few scot fru me e| 
sa ae At Canrait at fears 4 atest 
Hel MMM &, Aes arity Sat H, J 
qaretaret HAT (At Tet aH few fas 
HIT) S sent zal SI) SAT Hr BevT 
SA Sea Re SG Hl Mika HAT 
@, SA AAS Uh cae Teva We 
ufafsrar ec S| 

sifex 2, SST 4 eh S| HSA F, 
Ufspat, herent Ht HR SA Hear 
& aad tet & aera we afr 
ea fea STAT S| SEI AT aT S fH 
fan sa Be dh Sada a are 
fee witer oa Sa HH areT (passive 
voice) F feet wid & BR vfat 
al bat IAA ATARI eal? F 
Siftra ax fear ste & aie UReTAT 
a oferat a wear sre srfex 2, 
ae sik faa eat 4 clews-ara 
FI ASAT & | Cifeha, Het CTAB, 
afm (aesiftea) ufparsit sik 
SIrematt ut sift cara ahfesa HA 
a a ae tad F yee frat aed 21 
eT H few, Fe Gea @ fH Sarg 
BNF UH St AHS Hl TSW et sk 
fac ft srer-stert Peat at Wea 
we | st Ft ead Sat Ser Ste 
Beauly shader send € | apis rea 
Weal @, faa 4 sae Het afta 


cafrachat 21 faa at us ARR 
Gare sit faafea edt afta 
Uispat & ea F aad Al asa Hest 
aaa sit cewa-arer wfpar & eT 
q dat G ae I aT & few aa 
Tara st Ha wage! afer 
Sl Gaha F Hl Uh Feels AMT aed 
@ SN Cas ST G SMEM HET 
aed € | fast hl Marae ATA 
fre Casa AMT St Straw 2! 
SaTewT & feare, StaY, Sea, dice 
ak wae, fas a scat et feeat 
& fact fe 3 feet ar favat & &, 
cient feast A SteT SAAT OMT at 
Pena STAT @ | AS Uh HIT e feb eA 
a at faa # Ae aad | 

TA-8 : FT HS wa wear fer s fare 
alae At Carretera & are fas Ft 
TEAM BH Maqferd He a fer fepet 
aai-ale a ear F Weat afew? 


ATT : FE ASAT PA HLT S | HAA 
A Tera staat at Hfearsit 
oh ATE Gerd oh Sea G, Fel TAT 
8 feb HOTTA Ge (STA TAIT SAT 
AY AT BHT Ae HAT BAT) FH STEAL ah 
aftax fate Gea St SAT Ath SAT 
Fed ASI S| ifs SE feet aT 
meg aq att @ fans AT 
@ a waa at aaafea Herz 
(star fen apefi-aaeft eter 2), aT A US 
feral cr STAT aK Gendt S ST MAE 
100% ade + et feat aifest sera 
ST AI S| HS ATA e fH Ber 
ae afa up ena & fata 
forgot a etd S AN AS et Ta fee 
Taha Sik UdiHat Gea aA 
€| sac fant, aefi-aet ada | 
OHS Oth He oh fee THT SM 
Ht sraaraal ere & (Sarat  ferw 
water Hebi) | 
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Tal-9 : SG Uh Ae F, ag sed? 
&: H oTeerd ach & fe att aah 
are akeTd Sah HEA H AR 
H Head eT G ferad & ere Ga 
PATCH SIR Ub-GAR FH AT CITH BY 
G GTS Fe, af BH Fraftra BT 4 Te 
we fe faa we areata yaa é!”’ 
FM ATG sa fear F sa Gendt 2 


ea a fast 2) sarect & few, afe 
feet create ufafirar At ofa & 
ant F up afaar fered Fl Het STE, 
at saocht afarart ad set set earth, 
sate SAX tel frat Bead: Ted 
after Sars ert | 

aplaal Teale catch al fag G Sa aS 
Ser I Uh tar ect S rae Ft Best 
Tae Hed @, St Meleld Bh heel 
OR Sth AM STAT S SIA z | 
watt feret oft ist & art a aati arg 
Uh Gel cpfern Tel Vt S| Fe Te 
afte al uh sare strarst ¢ aeardt 
@ SN Be Alt Saha CREA I 
Ueeh & fore oH att afar & | 


TA-10 : SAR sri Wah eet 
fe a aredt afaasit ar svar 
Tartar Ter A HLT | FAT saT 
Ura Sach fee aly Aas B? 

Arent : alacant ar after He 
ae ach & ak faenfelat ar at 
we ft ca wet > few ee 
SON BT A saa fear ST era 
a1 f sot com ast wera 4 
aot alee Hr svat edt = sik 
aren aft se Samoa & are 
SS Sh Uh ST Hh oh WTF Merah 
Und & | Sat H Ca ae Sct S, a 
TR Tamed afaat frat s1 


get ate, Fe Raat at stat S St 
al dl hat Us faa Hl aA HL 
@, ferenteiat om fore feet afeaat F 
Hell Hl SAA Tea Uh WRK FAA 
2 1 Sal faa HA Hl Hed S A 
fepett apferat ox atrenita Geach AT 
TIMONTAH Va Hl St Hd ZI 
fraret ar AT Gera ett fe St aT 
fearfttat at ceria Sano at 
Ufsnat & ame 4 placard feras & ferw 
weaned Ail t ae Saat ala BT 
wTeyt fee Sach fereneff gear TaaT aT 
Gerd @| frantiat At afaant faa 
oF OTT Sr HT WH HslaTe TeeAT SM 


 ay-aer Sah feeraen fant +r 
GASH Hl AAA Welt FX BHT eI 
ayft-aeft, & firerent at faenfetat Fr 
TeaCHSAA Fe UT Stes H oft Fee 
at undt & aT oath sree F 
TTS Tel St Gepct oft | 

TH-11: Hs fear at sm er 
UTSeal Sh AIT ATS HAT ATS? 


Aret : ee seer fas & at F 
Teal oh Uh MS HBT H Gad S SH 
Bre oet Hel feat ala 1 fees ST 
Alsat Sa Art Hl Str ed & fH BA 
Sha ae H he Grad zs, SF eT 


Notes: 


arr &t fafa feu me } sit sR 
HS CK AMT > art fer Star at 
Wee AtSet At sterT Sta | SAAT ste 
PSA C IR CORARC OME IECORCRIG! 
Hum afeda amemedt sat ST 
saree Ua agit Bo FY Caan 
a4 Sik fag al APT dae Wea 
& few siftra <oneaite att & 
4 Ae — Ua aNd SY, BATT GET 
Ht STAT Sl Us AL eles G GAA 
feu Sita ant Bend a! 


20 @ oe 


1. Excerpts from some of Mala Radhakrishnan's poems can be found here: Attps://oreillyscienceart.com/chemistry-poetry. 


2. Teachers interested in connecting with Mala Radhakrishnan can reach her at: mradhakr@wellesley.edu. 


3. The questions for the interview were prepared by Radha Gopalan & Chitra Ravi (Editors, i wonder...). 


4. Source of the image used in the background of the article title: Chemistry Lab. 


URL: https://pixnio.com/science/chemistry/science-laboratory-bottles-chemicals-chemistry. License: CCQ. 


aqae : aa eaK Ret aa set «= att ufser: st saree 
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he 
aoe a * 


stot ete eT * 


>. 


37412 Alepreit 
~~ - 


Ot ciiT Sex H caa-4 F fer afafartes aa 

fare TART Het Oe Fst Gere ect fort Aisi a 

ear fear, saa a ue of ferenfalat Ht AST ae eS 

Tait | faenfiat + sara fe Set a4 

Reh & are omft-onit ary & arated erat 1 aa 

Hl oft) Sat GF UH AF fear fee be aE sa Toot 

a ea Meret & ch sack He al carat astta-at 
Hast Te eA S| SA AT SA UT SH | 


amy feremfear + ara feb Wah oat cl Here, Sah 
He at feat aT lsd HK Gl Heo ela @, SH eaHT I 
We STE | Ta Hs Se Fe ais Hes & fore Het fee 
a sat ha Mie Hd B, at Feat 4 eS-AS (squiggle), 
aekal (wiggle) aK SSHSAT (flutter) Et Beat FT 
SedaTeT fear | AS Te ST OK fe SA oa Bl AeA 
HM @, wae faerreft 3 aren fee teat 3 ts & Pmt ea 
Set St reper fea | 


HO FeAl TAS Val He Hl SeST AAS fh SAT He 
TAA S | SA SST AA 7-8 TOA Sh TAT BT SACHA 
frat | Ft se Up-UH Heh stats W SAT, af 
ferenfaiat at ge arfter ead & ced H Hae fet (eas 
feaa-1) | 


Bal eT fp Se Toae srcaTfra fest FS eT 
%, af sin fear sedated sik seaadta et G aed 


SLAM a Mel, “PT SF Toot Hi UH Sell Var A 


Wel Gad @?” 

um frenet + Pesta S UH Tort & He FH us Usa 
& fer fee en Siar Se UH Shel Vat H aerst Hr Akt 
aputt| sa areht faareff off sat ferant FY SISA 
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fay sat-sret diet & He TY, dt At ae Ht UH Wa 
aac At STAT Peart HOTA St Scare SAN Ta 
eat S ET ST | 

Ho ot fret & Hien, free Gest BT a ATH se TY, 
TAG HSH AMAT 3-4 Feel TS STAAL Ae ATTA 
ted F| Ho ferenflat J Sse F sar wes G Geet SAF 
Ye at at cif Sted St ae ae sets We AR FET 
Sala Se Fe seas Ft aire at fe TSM FG SF 
feast ta Frenret Gerd & af ae sist oft Sar ss Ge, 
ctfet STE TET AAT | Use ART HS Ft le HeaHST 
are get ake ar Tat fee | 


fax freaat & Usp sta BS FU oat F AST oT 
ak fear le Rae SaH Sal teh Sh] SH BISA W, TV 


Fara : oa & eat spr Sta 


Credits: Anish Mokashi. License: CC-BY-NC. 


SUT feb TOIT SIT ATTA SS-Ae TET VE Tat eT TST 
ot | secht aa, SAT HS Usp a A AT, sitet ch Hak 
At ae Ut ar Psa aS Be aarl ait gett & 
hat sik Meet & Fhe, go ait Sar SoTET YR 
faen ate ae ean safer are ae fee 


fore fererreff + fret sat sae F Ste aT ge StI TAS 
ATT BT Sst B HUST He TET AT | HA Sear few SaeHT 
aS ate Perens areth oT a aT a Wap AL AHL ATS AT 
sae Pa Tar mT] TPT Ss aR AL OE Uw fare afer 
a, Sera Serer yest at Aa A atte a aT a off Bite 
TSA SSA AEE TCT RT TT FA, ser Gert Ft as 
gta hl seat Ghar, fad 4 effete sitar aed ey ea 
FAT-BeAT Atsit sl SISTA ST SF WH WS Sas aH 
Tet TY St Tomy ahr SH oe Pree feat SAAT SST SI 
Teaeta HL AS | 


Sd HH Al Hes a AA om Ht SSI Hl Gadferd BH 
Ht varet & efehiarfe & difear sare Sat HA Harr 
& aed F sq difeat at fer S Ga, al Feat 4 stat 
Fo (IK AN Aaciast Ura fone (SAH A ast faa F 
arated Tet X) | FA ga feat Hr setHalts Ue AAS Ht 
spits Ht, atferenter GHA Teal ah STF Beal F | 


atea-2.: Set & aft & faa a 


BAT HI TAT SAT B, FAA TS BIL Soa 


ATeRA-1 : Ba Uehe SS Teal Hl Tara Tht 

frachd SA Al ISS F SA WOM SBT ROTA SHH STAT SATA 
@1 ae fedt the Ft ofa & aa 2 a Sea ST Sa 
aX Tel & AN SAH SAM HH St tat V1 UH feala ar 
al ts & few Aer (Newton) % at Fay Fr Sit ST 
SRAC Sta , TS StH Sg het Hl TrsaTEKh F few 
TST S AST SAAT S| SA SAAT ATTA BT FF, SH ge eT 
al ear 4 vad @ fe feet aed ar det (momentum) 
sah SoH 4 oftada & are oft set Gea e SA aT 
aftada & oftoraceead sft | 


At ferda-Aaat 


Fat ae fecraes crn fee Teal At ST STA-TTT STIS 
aMt-ceart art ar saat ach stad vant festsa 
feu | ae ft archt arp fee cer om fee ofa ar enter 
AM Aet HAL H AL A Teal H sas fea YI) Hy 
aera & fer a st frat aa, frm att srpfas 
afer # aeqait A nf &@ a8 ge orgqual & are a 
aga 2) erates & rar ai saeco alae aa 
A area i were gE of chert Teak At fe a ATeT 
weal art feu me sqrt saat F ferw mw flat 


erdt (ounterintuitive) Sl saht a 


ula 


fags fram om aa A carmen Bret A TAT 
ret @ fe mht & ascaat Ft seed 
ARON Sa chit Ft att wach S farsa 
ae tha AR Gas sa EM 
stranica BT a est safe ob PT aT 
He fA S | SATA H fore, Te fara 
fee ferelt aeq at ht A wad & here wa 
et At Sree ett B, at “Pepett ae 
At aret ser & fer, Saran wasnt 
ae MT Hl SavIHAT Stet S| fe 
J aoe abftee aierearstt Sh aT SA 
afte StqaT G Al Testa G SAT z, 
salere sé Stes HET HHT Alsat le eI 
AULT AAT oT fee at aeae sry 
wrapftcs Ca AT aed f | ATS Te 
frat 3 water ae Gest deat G SATS SH 
safe yedtt ar art 81 set ae FeraeT 


21 Heftferat 4 ge ARON Wt Bare Sora, 
3a ted fee fra ait sacht ase ach 
feat fer seca aM sities aeqatt at 
orepfece wate Stet 8 ae =e oar Tee 
fran 2) fenfiat a1 seca & far a 
uftfard art & feu aa et crafter sit 
WTR Tarai Ht strana @ fre ae 
a tetiferat +t srceq & sorepic athe” a 
ferar at ceed far ar site wheat 
fat ot) US vere safer ft sed é 
ates ot feet eq We TIE TE ST Set 
weal a Srea-arer TIT SA aT ITT 
Ba Tel H Taal HT ft Se aH | 

mer a ae at gat ae 2 fe act wart 
Hl Tet SST AT ge TaMT ear AT ga 
ard at mt set ea & fH faenef tet 
sauna At wn acter aaet faenfert 
at ci Vt sae esata & faeg 


wrifte ari, frentiat & feat Ft 
aiftteaten, dh-faach att fase & siete 
At aafeat Ht strazarar 2! faanfstat 
At ofan Seat We St Gah Shear 
ame ated At oft saga @1 a 
ace ft ofmart frat at arelee wast 
or & fee ae AT e | 


MAS, Tet St SST Ht Geeta HL Al 
Fe (Sn gel ate Hl) Atak Tera HAT 
ag chet & frenfliat & fere «aia a 
Uh STS YR HU HT UH THT AT ST 
GAT S| Tit oh ae HF ferential oh fra 
al SAA & Seta Fe frerent ar Ua Sta 
ATA Bl HS SI TH AH, TE sik 
aide taeq a sist A Hed He Ue 
@ fred area & ofa & Fras arfercnigr 
TrsaqErcnl & fears et S| 
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an feat 4 a steam wT a at efter ett I Fa, a 
fora Sach SUT feou Gy aret aftr sara Ft Heo a 
ah Mhera & fee vate I | Tea Al SS Hi Pea HLA 
AG Tara F, ae aera S fe forenfeiat 4 aft a ae A 
Ba ate & SH aft fora sik oreo ST Ve, Sarg STH 


Tifa o& at F faenttat At ae Tao sare & ah 
Uae sftier ask sarc oft fos se ae fare om fer ale 
aed fart echt etch 2, Sat et arartt G ae sta 
TEM Fae cet V1 ale Fe wa Sle, al fepelt-a-fevet 
RE TSA Hl SIAM FSM H, TOA SAT AMT Fact Hl 
arava BH ae Sa Gat wedi # are 3A TT 
35 wfe ar eaeaetier et rar 8 sit sear ant aaet weRe 
& Te Sah He S Pac ateft gat At feat F stacdter 
Ohad, Tort & ara 4 atataaal & AT ay 
oferta F fafaerat ott Hat A ear ath) | Ver era 2 
fee set prcort or fara HLH Tea, TAT SIN Teal S WHT 
AT Ue AMAT SI AITAHL Toaiyt at SST HT Fe HLA 
apr are erat ra | fecraed ard Fe 2 fer ae faa Gest 
Hl fe ct Aedferat Bet oH fee Fst ar Ae HT STAT 
are & afta gos fra Ser a 8 ga Brae ar ara 
SSC (inertia) 3 UH Tega of 8 st ayer ae Fae 
if core Sars — Reaft Rae ae & fare et, Tea 
SAH HE SSA H Pehersd HITT Ger wfatsrat set), AKT 
ST TAT (FS SL S HMA WE Toa oh IT say UPA site 
at feat aactdt @) gach STA SH SAcHATTATAT Sta S 
(Stera-1 Sa) | ete Fe Gea Tel fee ga SH eat 
ore can At adie afrdia aaa ert, sah stay 
Al Seple S Ta eta S fh SF Scar HN A Sh TH HS 
arated rae Tad S | Ser HAMS A eat TAT sl 
Wedd aed wae ga ferant at ction He sik wary F 
Geant ae Al sagan & (ATeraA-2 SE) | 


aay frat ar water act FY ofspar 4, ferarelf aaeff- 
aul SATE ST STAT Ta Seas Ht Saver oft Het 
HT FT| STAT H fA, Fe TSA St stat wt Sar 
FATS H HRT Ut at HER Sod Sl IAT Be IAT z, 
ar ae cee fe ale oak Fret a ass Vt Tt Sea Tat 
fe sex & Fmd at sa Step-ore Aft aft @ are, 
ae saa & fix Sat 21 SA SAT A WaT & Tech, 
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ah Sik ae HHS orale apt ot SHeraT Sra SVs 
tel sears & at F He fra Gare ue ferenfea fee | 
eM ef are up sik fecraeg aa ae 2 fh ha 
sant H hat  arantstes Geel rafteard STG SUC 
S| Sta S HS FONT VerSt MS Hr wa ct fers feral 
A ES STAT Uh A Gor HOA site ahaa A 
oft risnger oft a ae wa Pratt & ore ag fee ater, 
at art ag & er pect at onett ara ge ag aT 
wera arash (Sa fares aren 2a), reer 3 saan 
HT Aad I, Hr feared Sl SAM AL HTT set FT | 
TSH ST Fed AH UT SIN Gas Ach Hed | HI aS 
@ faemfear + stat dhert at farted off, See Het wer 
rere oh wo 4 aah fact are et, fre axe @ foereti 
athe BIS Uses sik Set Ted SL Te 40 fa] Ft 
HAT F SLB HA TS, Sas Hel Rraror-safeera st HT 
are feat afafater & eo 4 at ch Ta At Six 
samt fran, fra face tise one 4 daar 21 
Tatas Ftd SY, Fel He Sea WaraH cera & fh 
ope Se te oh StS MA Ga gre atorare ch fray 
of vfawatfia aaa 2. Ht Gard S fer aaah al kal He 
a aritie ra dears a a ae ar Aa ar a 
Urea eI 

afaar ae A, fears fret H US saree eu S fares 
ferenfeiat ant esitrater festigs Ft atch oe ara aed A 
mite He & fran ar sae fear 2, set fe set sat 
Hi 1s 21 aa F oft, Aeaete ar feanfit ow (wp Var 
ear fret gest Sk STH Bl SAM SI AS 
for sane site arent Sa ers sree Shy 3 aT 
a seat wl Grad F wag sed oh ware fae Te eS) TT 
4 oraftres chart cb ferential oh ater ae saya, cheat 
aeat off, US stearat AT aearaar Al SAN SANT HAT 
Sl a hae Piftes ara St Al sare ferenfslat sat Sara 
Ohas al catftiea Cs & few ste SA FH Hes aad 1 SF 
fRrerent cat ferernfefat ob feraret cat Gert SAN SAsh TT ST 
SECA UA ST SIA Ht Gers aad S| Gry Mt, Je 
St afSanloit st Sarexott sr fereak He Bena @ fara 
saat Ueh farerh ferenfsiat & ‘feel ofeaeat & steare’ 
al Geach feat & tlre Teaet SA UTAH Stat F SiS 
 faw FX WHAT S| 


ama: F got afin Sex oh ad Ys Gea Prat - Hearell Heer, ais Aa, Sale Hoos SN Sta AMT cal SAAT Hes Sa aA oh 
fam earara ter Gi are freq’ 3p opel At Se aera afte Seere & fore acre aaa are Sea ore Paral oe aoe fee Bacher 
aga da & vee grey aa fase atte qarett & ere erarare Ba gh 


Note: Source of the image used in the background of the article title: Jigsaw pieces. Credits: Wounds_and_Cracks, Pixabay. 
URL: https://pixabay.com/photos/puzzle-piece-tile-jig-jigsaw-game-3306859/. License: CCO. 
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atte atenrett sista ssi featerercra, sirepe Ft sitfcreht atte rater fren aeet cb AT HTH ew | SAAT TBAT 
retire attest Ge sik a fers Pratt Haare axe S| Setar st geet areca feast Gea (Sc) Tee A Garces 
ferenftiat at sit qort aft ex, sree H taper ch ferenfat sat aera ze; fers fSreren- Sram oe wareTeR, aoe 


aero aore fear | Para Aras aed A Hey oie ary as era H, FrenPbet fare site arent, re. 
fear at Gesphe ite fecara & sftrera Bef waa Bi 


sare: Fa Tet Water: afer sight «= tet ufsext: qs soreaa 
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tit a ashe felts aia z 

a Sa ae adnate 

asftat (eukaryotes) at 
alfrat fafeaat At sraveat at 
SATE CaS F Heal year art e | 
Seren & fw, seal S vat sate 
fe walter ae a aret etic FG 
Uh, HICK oh Sa-AP SIT F Afeat 
aM OR FaST yor ch fersprea A Teh 
as tar at sid & fret oho TAT 
Frfara Ba G sor aft Beg F Star S| Sea 
we Ua sae & fe a aeaeheaherat 
& alfsrchla fated Sik acer faepra 
ected i Hig HHH eta B? 
SO VA Hl SK Od HI UH AHI Ae At 
Gard @ ff WS sakadat ar aera 
fear sre st feet asit & aed are 
aefinenescht arecntferahte sitar (fsreenr 
Bead F wa-cara fat wt ah) F 
we Geos oy A afeat Yer aed eT 
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divas} & fee At sient (1978- 
1984) cer Fel Sexe aT | AA fast F tea 
aret tadasteat stat (Dictyostelium 
discoideum) & te scakadat bt Ghar 
abt ferret areas erect Cech SAT CATA 
wae Yaad etic tot tera a (ea 
atea-1)1 34 scftatdat At aera 
a en fefreareeferas & wera & 
ferenret A area erect Reta SH AST 
ol Aeaeat Ae eh & (SS FA-1) | 

te sakafdat at aa oe fear at 
Ghd €? Sa VAT Gad Ger aa FES 
at fe freefea aaa adel Tar 
& wieder seat at aa Her 
frecfet wh saaiet stepreftta 
Baas tara of ataeet @ frat 
saat aifas-19 & ofurseaed at 
Fret EHTS (Sete HT) ATA 
HAT sh STAR F fear wat S| a ST 
pace aay feiecht eeties Grr 


» Ds S14 
contin . 
‘ 
a vi 
et y 


faa-1 : Wars & atta waa 


(h) Sess BN algae aa Std S? cele HU AeA AT 
often aa sadtitan Up Hehe Areas S SH TAT e | 
3a Sresred 8 fears 24 are Tera eae aa Stat SRT 
aacttar ar wart few st & ROT gt Tost Cafe) ZI 
OPSaRTE SAT H AHR Coh_-ae UTE Ferer Sire S | TEseHT a 
oftar ater a ara & ar satan samy Slane TecATfrhtT 
da oar da & ot fee wera # ohafda at oma 2 ws 
Sie eracerat a ferar Pett sone & aft sitai @ Sen ar 
GHA ze | 


(@) sa Trend faa 4 arg sit sadiftar & sirsera a secten EL e 
afar ar RAPT 100 War srrerha # fee ver 81 aaetton 3 Gor 3 Aether 
(Raa & Repeat ag at araaet dae | & wo § Gar ot aaa 8) 
STAT aX FAT V1 Te AN SA ST HT HerrCHTaT F aah Ste SAT ST 
THT S| XC POHA Hl Uh TAT, He freteftet aes Fat Sta S rah 
Sat fat oe areiftres Starepst ser Tah eT Sta eI 


Credits: Dr. Dirk Dormann, MRC LMS, Imperial College, London and Nikon Small 
World. URL: https://www.nikonsmallworld.com/galleries/2009-photomicrography- 
competition/life-cycle-of-the-social-amoebae-dictyostelium-discoideum. License: 
Protected by Copyright. Used with permission of the rights owners. 


Credits: Bala from Kassel, Germany, Wikimedia Commons. 2.0. 
URL: https://commons.wikimedia. org/w/index. php ?curid=2933881. 


License: CC-BY-SA. 


Serene Ketel aU Gael Ad S| UH Ue scakada sit arares fereett : ee mee eS 
tiga Hite fetisea tt Ries eH ad Rit TO act 
@ fara carer aeiferarr sr rawsaT eT ETP ae SoT e, SA TROT HT SSrarsit at feat aed # ste 
Sa Slat Se Ae eT Tt ee aiaid ae eat el aieh Peeled = fides de dire se sitar 
wed 1 Seret a ferw, saferentsr 
atea-1 : Wepdare 4, fefaeatecieray = wpentrcbta orien cat aeertierchta Sst ama aifereert fenford act @ feeg 
ain aedterniet sae sate fe seen at gas, ste SAR GATT SA TST SeafoTA eet 
@ Ht Bedtarerdt areaicar oe sfifara ett freer a antfSren-aal fren er eR ah él 
Sl se Stier sis SaARST aa SA aT Ste HE & fore fla Heer ST fefteateieaa snfat amet eT 
Ms, Aaa seH st ca | A set STAM saa V1 FAH BTCA, a sriftra set S feeq ovat J 
35 fore erat abt eet Hi eargt aia B | ae TAPE F SAAT Ss HAT SARA STAT dafia dae fafa onto aa Ta 
TSH eH aad aad s, AHS -S - Fe TI saci act CUM HK TAT & 1 cho onara dt cera dard atk 
fda asad se Taso oT aa 2 (fra W-sTrenite wea A Bl AT S fh AS Uh TAR AT IIE 
eet Get a a Stats frees fe a Stoo] UT fear F Gara Sra @) | SafeTE, dic- warmest = (aeaert weft 
aa El sie ok Frau aa we sha za tyostelium discoideum I SaarT Hs fefacatecferaa chen F casifesreror 
afar a a are atc a oe BAS feeprancter Sflafesiat Skt wersarat Ser aT aM)! feyferat sa STAT HS 
set & ation wart & fare isp aia & feenrea & du afer & fase sik anfiet aaa afte fast a 
2a orfer aera Rersr cholo arrpfaftatorcnr onaer are a fare fae feaftra oH ted @ fend ed A ee 
al Sed Ted eI SAT eI al afaite de Ferct stat @ tt J 
Hast dae aa safir, asta, Ree e FART a STF | 
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Yaad eettet & UTI rest WE sey 
aét aarat 2, Y scahtadt frecfea & 
safer afactet ere S| 

freefes & faeg ofeter erat sare 
a agadt seattadat ar afore 2 
ward @1 afer F fre serene A 
ala ata MT sah Beer std 
seaftadat ate srdtat Fr Steet FX 
ae Ff, AT Seer THe Scahaday sar 
OTe SCAT ST | FAT? Geet fepu re ATA 
G SF ae Tat ae Ta oT fe stat 
saad oa: Set at at we 
faftear sat 2a sik Sta Baa 
HST a arated sitet pt a ae 
fiftea fru sit & aftoracaed we 
ater a4 Gard 2 sit sifaa at set te 
Gand | gach fasta, saret seatada 
ofa aft afafafer at aifire de a 
TAG Va Gad & at ofa afafate ar 
Aa Gest YR AL ed S| Ste: EET 
sae & fre SAK be sea 
& aad F flaaers stan ore A 
apr wepaa attr weet scahtads et 
Sl Gand fae oft aera on fe grat 
scaftadat art ta seaftadt sar 4 
Eee AIG AITT Hl TATA ALA ATCA 
au sfira fl dear et 8 nee fret 
SITU | 

adie osadt sk aedt et 
saftada ua & ay at wefaa act 
oS emia dha da ha Hl? AS ARN 
fetid sete F RTE St Sa S (SE 
arera-2)| afe feces ft ofacelt 
smftra aireat (scakatia) sik 
wh fiecfes & ofa daeasia 
smiftra aiftreat dnfert et re 
ait sae ofomcred at Rattra 
fare feats 3 ula eecastier 
at (aTqaRrat faa Ft as F ae 
freefea & ula daeagiter aera 
aMlet Sl) at ea Se ey we Wes 


saat weet 

——_—_, ——__, 
(a) (b) (c) (d) 
+ 

¥ 

TAT Bld SSSA 
L 
(e) (f) 


Fea-2 : sare afte arora sea Radat F area 

9? hl creat Strepfeat TOA Sl SRT S | Se TUTE SAAT oh Uh VS hr ATTA 
megane x war seat a cette Bi a,b,c Site d fanfare & CT sail 
sar aae®), Sate e Stk f aryfira siren S cart sail stata at wae Be) watt 
WAT: sro Seaftards a Se Sraer wae Sftctter Ge a softer 2 free seroT a SEs ae wh 
Paes SAT eb A ae Sat Be F safkera @ rach Gro b eefes ar vfacelt St rat 
21 Sach foot, UH gare scahtada & pron Preefes se ofa tereraat der et oct S are aes 
c HUAN Uh Ue F St aT d HAM Set Se F Mt fearon aifrenr H Peeier ch foes afer 
fet SAA c TER Al iSreHral A SV St sft Geta 8 shear b at d F AAS at 
ada Seattadat & areot sta At Sat ofcrat Patter et as eT | 

TEA SAR frac GACT : Ta c Me aT Pech efor are Seyfert St Sa S ast Sea 
areft sraftre aire (c) Precfeateft atch S atk ferat seahtacts areht saifrenre (f) Freefer 
& oie Seleratter ett S| les sequen ch are eH fara Prefer aret HTT OE TAK at 
anyfira after ora sel ee, See ae we gar fee Pxeferteht feafira aaiferene areal Fc 
veer cht ff | ae A As ae Tarte fear fee Peete ferfera apifereare scahtada a at c 
Wee At BHATT A STARK Usb STARS Paxe fea-Pre-Precfet-sfetter (NDNR) @ Scat Be i | 


Credits: D. P. Kasbekar. License: CC-BY-NC. 
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Gand & fee scahtada arose & | Seta 
faadtta, afe ofcoret afer frecfea 
factelt et at he Gerd & fem seahtada 
were S| 

yea H aarfrent + arqforr sete car 
aeach Freche G prareat Sit sah 
fara ofader eat exit atet star 
al Stet atch Scaftadf ore feat a 
Fa ferrite ster a scaktad ora Bet 
at far fear) eat? fepet ferrttra 
ple ST Uh ste Seahtada 
apr fechea & fees oie ara 
aay & few ae stash ert fee a 
tada scaftada et fas S yet a 
Uh St Sis Ht UH Ut (Weiter) RT 
@ wie! sah faata, wa et vari 
seaftada frecfes & fares ufactera 
ata Ta ae & few vate er 
gaat Ades ae ear fer fenfora 
alfsrerat 4 at sardt seaitadat 
Ht deat Fou wet sahkads & 
area & ofa amar oe ae 
at wearer abt sift ert (ea 
fera-2) | 

Fa seeraat esta Ca ast eer a At 
fara urna a Precies rearanray 
oT | fee fefacatecteraa stercticar at 
VAT HLA @, Ha Fela fare Wishart 
aaa afaettan ft at fetenrart at S47 
celal 4 earardfta act fear sit saci 
ahs Ta deh SM St Set Th Set UI 
Al at ade Hl SH el fee | safer 
afaettar a cette Tet stat sik satarw 
sa ot faeefes ar aig sua et Ste | 
AA Ub AS a re ae ah ST oft 
Sa Ctet H Stet feu! gaa S srferepist 
rete rereperelt Se HOT ATL TT | TT 
ots & stata (CoAT Us CIE A UP) 
pared F Fa me sik sadtiar q 
APES HT AAT HUI SL Seat UH 
ofgat at pret sar ot (ae Fe Sa 


Tea Aa @ Wet S ar sacar 
oat apr fea AT SEATS) | FAH TA 
TH FT PRT Ae s fH SF UH Vet 
seahtads a sit araret fateedt cette 
Fh AAG IIT Hl SA A UehaT AT SA 
otter fret Te | 

Sa var & set aT AOA sa 
areataat cht fear Frecfeaztea ett 
WH gfe ata se Pee afta 
oT feat (eel aterea-2) 1 St sora 
at at Hy dada oh um 
ARS UW Vall Fe aaa at 
fe faa otter 4 fretier & faz 
wfeteemar att tat oft Sara geet 
Seaftads Tet eT, Srafen Sit freeier 
& ie aeaehter I STF seca ahtt 
oft er | 

stat a faata, wa a} sarftre 
oer stat Pectes ateht wetet ae 
sited vet sat ae afar Be 
fora fe pet ais ale at tet te 71g, AA 
34 TaN al He AN ART! BL AN 
Prectea cet fearttrat & chart Paeetet 
& oft deat sryfera acts Mt 
wad I WS Fe Fara Bast et fee 
wel HR Beart Ast wr Vat aa 
Beal A AAS AT AY TANTS 
areal Al Ses FAS HC Taz | 
SUA HU AT SA TROT SAT See THT 
ae 4 fet wa F up ster vant Ft 
ATT AK TAT AT | SAT TART HT SET CA 
aad seattadat are seafcafeat 
al Seat aT ot at freefea & 
vfadet et ak fie sta ach 
Wika (TH BT Tansfactelt 
uf sak) dasaofieran yar art 
aml 4 ye 4 oat an fee us feaen 
& feces viet usiteetter & ofa 
Gaeasie Y wale wa set fees 
ay fara & aa et daeastter vet 


ot) ae afta aes & fae fe aay 
ver & amir star usiteettet 
ah wtal We ales HL Gat I AF UH 
ofetes Gertie Tan fereTT | 

amet OTH A ga oeftar aT 
Pecietath UR telat Wt CURA 
fat afer arate scahtadat atet 
fecieatet scaftattat at ster 
fepat ST Heb | Tat eT fe AL OT aT 
TN SA eH MTS | Aa: ALT 
Recier ae pe UK ted Ta TE 
off | ge fa He Cera Tart F fst 
Usieetiel ach tele ar STAT fear 
OT SAH FI TH Sh STATS SrSST AS 
TAT TE Y | att: Peers afaiees 
telat cht them at oh CI Oe A 
Te GAS H Sta FS HS Hl SA 
Te CIMA at feat Se SA teteT 
Hl AeA ATi fehet He FEAT | 

AM stat ae oft fee Usieetict-aH 
tela WE FS TS AT HR seta 
Pieces oh oft set sek ar rae 
HEL SAT Usileettet est celal a 
ORS HUT Tred Sete SHE TS 1 FAT? 
Fat Fe Tat ot fee Usileetier ceties 
SaaS oh UH MOT cal afer 
at cat @| sa ver, eft 
safafiat & aa a wired 
Al Sahat A aks Het ae state 
AAS Fetter Hh CAT A wah Ware 
eetiet at Sfat aed Sl ale Set 
teat H feeier fer fear sre dt 
ws Yaad Ketter SA Sete Sl SAT 
ofeatelt sat er | febed ate ga oeette 
al Usttecttel ted aTett ether cetet 
A tarred et fear sme dt SAA 
STATS fect -KeeTet HT GHTITT SALT 
Hl AAT ce sett Pras HereT 
 Preeies ch ote dataastiet St STE | 
Wat ae teat sna gat fe Ft 
fea oh ftat ea sere oh Sit atte 


ws Gsz.. Afsenahtt Ha asa | GA, 2023 | 85 


Wika ctl & CURA 
feu me fq Petits wtet a 
sreattren ates fear te F | ATARI cele 
S CAAA TI Te a arate ar 
Gaara & fasta, st star Ft 
ats Pecier araret scaftatctar a 
GAM St seat Be aft) Usedtict @ 
ora sitar fiecfean & faeg wfectett 
aa ted ar Pifearet ae ot fee Sachi 
ate & area F softer Pecfer cat 
oh fareS MCT AAA SCA SL AAT 
oT | 

sa frecfea-frt-frecfea-sfarea 
eat (NDNR) & At Sa Wart FT 
ersten oft fier aepat ot fara FA 
frecfertret vert scaktadat ater 
atten At Gear set sar are fee 
I | Se Fat Ta & fener sete 
al reef ea-Aeh ATTA OR CAT TAT Ta 
Se S after Haat grt dsit 
HARE T| Haat HS et sata gat 
Te Sk Sas frecies & fag ofertas 
fanfare et tar| afer ga aftads Ft 
Saha SARA Al START Sh TATAT 


auex oft, Ft ae ar feat ot fH ae 
Wfatear-eaaT Sah Ketter VTS STITT 
StH Scatter ch reo BtTg AAT | feT 
AT TS GETS AT Ter MT fee Sat Shier 
ae star +t (Seahtada Ht spat 
a) fieefer & faeg oferta 
ata art oft oft, at hat ca ah TT 
TEL St Teh See PRC each ATE 
TAT TAT IT | 

gaa ae ot cae ela 2 fH wt ae 
wfade-aad dt Bae ea as wa 
STP ITA HL UTA HLT ch ferw 
sq sitet at freefea a eer fer 
Tat | sae saat At easter feta 
@ fee ft Setter cal Usteetict-ah 
telel & frenrctent afaite fecfea- 
ah telel (fais A thept Aet a) ae 
COATT HUT WL SAAT Seth SIS 
af at Se | leh User oh HTT 
FT THR Kelle HT Ca Taare 
Fetter + ot frat aT, $4 Sta ST Uh 
aet wfagta Precis & ade WaTa S 
sot ceet Stale de Te ter ert fee 
Sad NDNR feenfara at 1s ert | 


Notes: 


we wh Uh Re Aa Haeileest aT 
forest Cer wetter Vt ter oT fen Preeter 
(4 fe alg seaftads) satan ar Seah 
(fecfeat ch) ota wea car wfectelt 
aaa & few tite aca a | saeft oft ag 
ya sqaitt S| NDNR BT stfbae 
AIK FAT 2? FIT NDNR HAH AT 
aa wiser F et Aa 8? PA Ae 
afteeat wrniettfaa-t & arr a 
Gerd! 2? At Waders Sa Td S AA 
% fer Wet Usileetter ae cetet we ahs 
ed Tet BTA ta sr Ke fea-aeh welVT 
UREA aT A ST fA HU SAAT? 
ae a wa sisftante ara veda eter 
an| wadt seahtafdat al ore eet A 
Ad sapere St aleiten ctet TA 
thal, $4 Sal HoT G at Tae Gary 
atefl NDNR @i Gist GEA St GFT | 
FR eae HSA Meslay +t HET AT 
SAA Here ATTACH BLA SATA & 1” 


2° © os 


1. The research described here was published in Antimicrob. Agents Chemother. 27: 974-976, 1985. URL: Attps://journals.asm.org/doi/10.1128/AAC.27.6.974. 
2. To read more about cannibalism in slime moulds, refer: Waddell D. R. 1982. A predatory slime mould. Nature 298, 464-466. 


3. Source of the image used in the background of the article title: Slime Mould. Credits: Usman Bashir, Wikimedia Commons. 


URL: https://commons.wikimedia. org/wiki/File:Dictyostelium_discoideum_43.jpg. License: CC-BY-SA. 


ot. oh, Heder Harta darts SI 


aqare : ona qe 6 aatet: afer sight «= art user: sas soeaa 
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fasta ofa & fava : 
SA cat Teal Hl aT F Vad we, sardt ee fare ak a tel faftad aaa Fe sit 
eect fea ureenen & fies fasai ox arena a, gaa Grated St a Sa TAT ST : 


3s ds. 


IifsepaRer xpi ISU 


GA A AT Hl EAN Ged S 

e faa ait faa fran at Ue Seid asthe G tad &, 

© tacit fag creer & areafifed fara a aera 
AITO Al Meals S USaTet HU z, 

e  ferenfiar Ft srry areonrstt sal dear, Fateh Set aT SA 
Frater & adtent ar aaa ad &, 
fers St cherrat Hl AAS Tad & Bt Fa TSH al Se 
AN Hera Hl ASTaT et ST | 

oUt franc at - sit stelquh ait wish atte @ fags dias ar 
fea sect ST | 


° aivfarenfaar : Td; RAM Sit e whafasm : asia sik fisiia: 
UN; Ged: Tea AN ala; GAT: Sail: AlfSeHl GCSAT SI MISA; faa 
are; Shes; Tene; Sahel; Sear; Free SU]; PTET ch SSL STN STS 
SAN TAIT; TECHS; TR SATE AT SRT; TST ST SH PRT; A 
WUSe; SK Baa | GIST SI START H GALT; THT SAN 

| TATaayra : THEY ta; otra Want; AAA; SISA; GATT SAT 
arf: vere Ft aor vephe; GeaaT sie wfetsrar, ada rape; fatter Stk 
are, Tarafaee wfaseen; Str, a wa, Silat Sk Saebr Tara; SA 
sit cam, gar ite ot; Tere - TE area ar aa da oe THT | 
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Se Sie alee tae tna 
faara At Tarra : : Reet oroereon at faves & fare orsrare ak ata we ge Pra ar eres 
var | 

e  sfaere mor : fereft necaget afsentor, Gis, caer ar sarees aT ShereTe | 

© HO BWAR HVHS Ae AT : feet fifara worreht oh eae ch feel UH Ieaw (SA Ye) a there Stra 
ae & feet wae Tem (IS seth Sle) Sr “Silas gitar’, ST ges-cafeh F ferar rar | 

eo Watt uc darftcn ft : fora 8 Sas arrears HY ear F Tad BU Steer Slat SA ATT | 

eran: ara fer act are wad @ : fearenm, gedt fag, serara faa, stk sort & wife gfsentor 
ik dhas-firann & ais | 

© fama Prete care Oe: Secaten F fered eu fag Ueht & ade SN gfanNT | 

© ARAMA : au faenlat at Brana & aa wrfeperet ar fear Gta ara rare & aa aha 
aed oh eat aes ure aaa afte aracafee ome area aeait a ee Sm Gar A as ae eh? 

e Fe UH amie: Sgnfee ao ar er sacra 2, Sanfen aaa St eon sree Het a Aref, area 
fra we  aret SeeH BATS, Bit Der gar’ sit arraat corer 2 fe aT AA ae eRe Star Sta? 

e Waka ae: et st aftdat frenfeiat site Rreret ch fers Gara wT Gi VhraHe RAT S? 

0 Wades AMT : Sil febcTsl STIS USI @, As RAT SIN het Teel fag dhad-fear A arrears ect S| 


Sle ia Sag Cle 600 31s) : 
fiery ar tea : ara we ay SA arch Tera 
FRONT FATA Gael Sea SAT Teast HLA BT 
aces | 

e 10 ata Mt ata aet sae :: fered staan, fase 
OT fasaaed & ait H Ue ae fered arc feraeb at 
 ormchte ae sree aeet Gara ae aT | 

e mau: aii hat var 2 Be ans aver eat @ ae 
RV? A, SAC MN F east Gansta Ted S? SH 
WaT SANK ATA ATS Ft | 

e fetter (fertee) : ear ay fase aT aan 
feet Us USER, ATHY, TTA AT NH Teel 
ant 4 ad 22 

© Ulead: fret ft fava an favaaeg oe oreex fae 
fram Hat F UH Gare GH ST F Baa A Ged EI 


Boat tarde shorter dist, tetra oia itemise 


ut aHet oft at Gea Ee : iwonder@apu.edu.in 
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m © 
SA Gel Is 


BF Sastt as F aret F Vt sim verrisra Had St UH fsa Steet & oe SH Staal feet SI HAS 
aTaTaTS Ht VenTRT Slt S| Se Biss HT Veh PSA CoH forsee (eft) street Sta S| SAR Hy foes Ara ald S| 
SAT crs Ste St eft A abet S : SATE Tae SAT, TS UH Sarr, Brey: HAT fe act wrad wad 2 | 
ofa feces Fate @ : fags Al Tarreret, eftere or, fara fret & anid, fers At sepia feat eat 
weet 22, San Tse HF Sfla-srq, FS UH aaltcy, ech Hien, set, gta, aa and ott arg adi saa site 
gain sie FSS Gear tS Sa Se eae, re, mifaferfe sit epee Ges TIES | 


yd ik aut wt 

BF RHE & CAL AIAN HI ga, AMSA TAT H fore aH SA Taal Hl ATP HU S| 
fract ag fort favat a sat st 1g oft, Sa Hee 

“Telex & Ua Hew HE : fen Ga SH fea TSA 

© HET Hl CET : Uh seth Stet Al Sls TAMT : TST Meas Sik Ale steht 

° Ta feeh areas SH STAR : eefcrent arfeat SA erste TTA 

- farareff, arate eo FT ; Shor ala ain fara aS 

- gansta Gan Hl Hace : HAT GLA SAK TAT MT 

caret cht sreatshea : areHs satel SH foe aH 

© et At Sefer SATO SAL AST : ATH GTA SAN STATA Te 


GA Gel faci : 
OPT &h AIST Stab AN Aes Tal AL A CATE OTe HL & ferw, get eset FE : https://bit.do/ 
IWRegister aT eat thet OS Wl SA Biel He : https://bit.ly/ZUcvmaE 
Sant siresd Saran At fraifer east feru, sant wetferee Feat ee https://www.youtube.com/play- 
list?list=PLV14gkjTdM70DMzfEuffUoRglycXZ589u 


SAN AfeiT Gatt Hl SETA Cs AK RK Sieh St HTT StS HTT WT HLA H FAL, ATA STH TAT SH Hel Hk 
iwonder@apu.edu.in (ane els Ht feath aie FAI StH ERI asft start 1) 


Wash TA Te ATT OT SRT Sts SASH HVS I SATIS & ferw 
arest oT. fet., 4 Rracaral, Se aprecetae, STA-1, UA. oY ae, HToTer ft 462011 F alsa Us sasite Sash feratererer, 
ad Ara 66, Tete facts, ferepatrecctt FA US, MATT, MB, HATH — 562 125 A ve | 
Seah : TTT Seer, Fear tet Ste Te TTT 
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TAURI aa frat o All Wess A ast eg faarfaat sik 
feterpt & fae ude HEIs A sed Frat & 3000 A afin 


UR HTSTaT A stati aTEMt ob feiw 
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© Utdeb i Utd HI 

© Hsita Wasit fasatdaneta & WereMt a ee 
- fafta aifsar sik deal a gaat Ra 
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Wdla AAal c& fie fee : 
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HAUT GUC UMEGTTO GUN MUEEECTOGUCUMECCTV GGG OEECTOQCQUEECUVOQGUMECCTOQGAMECCTVOGGOMEECTOAUCQUEECUV OX OMEC(TOQGAMEECTVOVCUMEGTTOGOGOUEEECTOGUCUMETCTV GGG OEETTOAUCMMEEC TV Ox UuTEE(T 
AAAA AAAA AAAA AAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAA AAAA AAAN ANAA AAAA AAAA AA 


IASIPIPPOIIOOPPIOBDIOOOBLIMIOOPBIOEBIOOBIOEBPOOBIOBEPOBBDIOBEOOPBIODBIIOBEOBDBOIOBEEDBBIOOBOBIEPOPEBOELDPEODBIOBMEEEBPBIIOPEOOPBOBGIIOOEBODBOBOLIBISM 
GPIIGIPIPGIPOPIPOIIOGIPIOOIOIOIOIGIIOIOIIGIGIOILOIOIOIOLOIOIOIPGIGIIGIIIGIDGIDILOIOEIOEIOIOIOOIOIOIOIIOIOIOOLOIOIOIGOIOIIDGIOIOGIOIIO 
Lit t¢@h hhh bi@hihhi hhh iihikihihhidhihihdiidhihihiihhiphidhiihhhhhihihdh hihi hh bhihbbihhidhdhddhidhidhihahididddhddhde ididhididi ddhddididddhdhdddddeddddiddidadadads 

GIPOPOLIIIPIOEBIEEOEOLEEBODOBOIEBOPELBOEEPEOEEEEOBEOLEIBGEOBELIEBOEOLIGIEBPEBMEBEBPEOEEEOIOBOLIELOEBDIBEBDOEOBIEDIEIEODEOLIGEOEBMPIEBOEOEEBIE 


wet aed Ag site aera otape facet far ws H chet at ait act & aneh alsct crn) Hes afl 
aErat & ate fare us ate seer ufeertaat sile getent a ae a fazren at ater fatepor aE! 


fag fibterer orga am aoa Weer Ver UT, ast are CGI@I) at eel, “Et fear, fag-fAg, aire ser!” fae 
ara AY gine HRT sky zug! B serepr apg seer B fare ar) fag ae BW sree et TAT AT! 7 


aR aed aa sik fag pe ez gra aor Vl fae ara a HNGt Alara EC HET, “AR FRERT ALT 
aet yore afer srl” 


“Ag Ysa Fel saat alee ATI” fag wera Hager H ET FEAT 
TAT at eT, “eT! ea a fetaaT]” 
“war?” fare at ferararaey Fee SBT! 


TAT a Hat) TAAL HEM, “eat a ala H fama” sie faz rer Sapa sror, “cet farmer aay Bett 
ware aot ale At amps ae eB!” 


fitz & yor, “frat sft ae oF af?” 
Oa US Wah HUge yor Fag: at Och at ort aT GTI “AT, 

Giga, Sora, HEAT, fara, Bet Hea, ag Ysowaty, Ha?” 

PaIg ab ASCH OR GHAR eT, “AIRfeOT TOA GAZ STRAT?” 

BU HP bl AR FAI BL, MAE at VET, “Ist EL Vet? erect ar aa? Aig aT Wat at UR AT 
ara? art feae?” ” 
aman & faz feed Be eT “atl” 


“org!” fag at ezat BAZ 


TMA a AL HT AE Alor ELC HET, “FS TI-HE Alar ITE!” 

“are fae a star B!” athe Fag GIST GIST age AAT) HOT Fag OTA SATAT at TAT ATA ATCT OH VE 
}] Taal THA H HET, “HT IAL!” 

aa & wer, “aly ale aera at als at eesrd FH ast far ws 3H?” 

“mera” 

«aor are Gir Bs watt fre ar BE Be AN Bade Ae HF sare ott re F aile war aearay H ath sft 
RAZ H) Sarat BW Hrs stt ae Aer eT AT?” 

fang at Faz fecrr| 

“ofea aa Het sett, at aett fafeter orga at aie Tee Oat) FET STA 

forsrrat abt Fert H ate abt Rear a aedtor ar aa?” 

“qa aera ay Acie H wars av Y, crarsrar DS fae chet fe we gear ere B Agr atl at ae gar 
TH, WHA Jee ATT AeA?” 

fag at far feo EC wer, “ste were UR Par aly sth” 

« akg apa granh orarar & A rae Bar a ACh AP, at are az ag ais A arrar feaaror ae arch?” 
“falcgpor aah” Farge at eer] OE ST RIT CFT! 


“Dar saleaw vatles at after FAIZ eT H ay, PA et rect & Hie ar aa ala Ht Hoven H ay aft 
Fd wed & aa am fe mis oor Fa UR ae cara 


a ate ott ae et & adh aed zEat Ht ugla aH aged Hed él aa GH BEY, at stat weet & fear 
Pe oe Ht MaVAHA Ht] Tat ger at see Hz alae ott aprF 
frat sale farsa FES ar aft A seer fel” 


fg He Ht pe AAAAA H OFT ZT TI 

TWAT a Sat eT, “SeIeVOT & fore Wot wl H] aa aH JH yt 
eral Fat ad, WE PAZ WaT) eraepy Sa TE Ter & fersepy Tara 
ga sucht farsa at ferlet ar agora a ferme Hz WE aT! 

sot ave, Bam Bat BES HIE Tat Hoe H Vath] HAT TH HR PETE 
HR a! at Soa Ter UGA HAT & AY SA TAHA Hz 2a! 
soft ave Usera (aloten) ast apt Sear] SAT Doty Te Aa sATe- 


Ube star wear ore aap fee gar Ser Hoge wag aA ae Ba AT 
Se wore oer fare FT Zz AT! 


fig ot Sa oe H araat & fore pe Hay forarl fre Wes, “otlehot Sat Teall HT PAT feteelatr HUat AT 
ge & & fart fee?” 

“o Tet Meow SH forsiar A ater abt Rast H air TC) GAR siegh H, Teelar Her et Heps H der ale WIT 
aR of, & a?” 

“sie — Bea? 

“faratt tarry teen a aret ay Oa HET CATA 8) Bae a Bar dar URadet Ht az HY ALT Ed B) ToT 
weal a Hare A Paw IST ORT HES fear) Teh eve sie Ae # aera aga tet B arer ae! 
alg at at ade aE BT H oft aera Arr star adh, raat ahh afl FAN Ver) Sat THE 
oH Al aE HY Yew TAT!” 

fag af er, “Ae arr Par war ae E371?” 

“qaites gaat staat ar efe-efe ager, aft ar Huet WY B aera dp oie ae Ue Ve All aH 
Were ar Bare fear!” 

fag a airarh a Yer, “fire, oor A ait aie ast ar Aer ay war fare aa?” 

“gaat zach afc at Ren srareter seer abt aiferer hh FH, aT se alg Bett var sett ar 
UT WEY) aa JH AS saat H fore Hs, ar qa Haat faz wr feos & fore ar gor Hare, FAH HE 
Haar He Ta Ue ee ag, sft Ron Hare HE sea edt H gar) Fa Hraer H sth, aly wT ae svar 
al ae oh Bad A ae 4, Het fee sactt aodt ag Teor BPTI” 

“oAsca a ROT?” fas at WET 

“ail Pa oet war AH aert wT Asc) at ae 
ae oh far Y yeaa ate fae ari” 
“He Sot weat ar war fereteh All feefeter HTS 
Uz sapat & Bae fae ae?” 

“Tet BRU SA IR, Tat, Tah He H uHs TC 
EAT SR aly Bett aera 1 feateter AIST UZ 
ag sap eee stad PIR HHT H ATA, 
sae He H asa sf IZ Hoe A HAT TAT 
oat walla Jae FT SAAT cett BH ma ESAT 
WT, AL Ha TSA VET SH Yeap TAT!” 
fig pe sraeore a fear! 


an 


TAT at HET, “AE HUY aE TH Bor Yoret car #) aa gH aor act ator Yor A wera crane a aT 
arate ay tet at qaere We RAZ soe F ai ard & Ala BUF ere sett sft ala H arar #) Pa F 
UT at JH HAY Yard UT PS HEA AY Tos a se stare Var ae fooar, at war gar st aly Ht 


“an” fA ay well : 

“TE eat ar Teo fama & — aa aet sae FAR aT PRET ale At soe H gett Lect & aT aH 
te frat oeh Tot ZRI HOT agora & fore Harae a farar ATE!” 

“parey ate?” fag at eT 

“aah aa ag og va a fee A aorcdt & ale aT a AAA Socket H Bare Et AA arch S FAV 
gregh , ag apr oer AR Cea ote) zwar eI” 

“a WAG!” fg at Toa H YT, “FART etre war &?” 


“geared dig gis bt & are aed &, aT at Bor a Aare Ht TMH eT HI EL YO, “PAT THY 
aH oi Ay He H USAR Gisar H aga Ger Hides BE? war o srs 8? war gary aly, athe 
aE o are asa & far age sift sor AT errARap etfs BT WANT BRAT UST 81? HAT Fay SATAT 
WAT Talat a fore TET A oTaaAT TST?” 


“PAT NAT HA TA Fat TAA Va IST VURAS oeAe AT Be ar?” 
fag at forare amet BE eer, “at ast wefSat rem” 
“ae aa PAT Ra Ale JH LH TST VAR cae AT VW are?” 


“ST HEA PAT ATE We a2” fag Ht WS Zea AMT TA Hl HW, “A at Ter ay Zar sft ae UTM, 
Bora alsa at at ara ef art eT” 


“Bogen”, ara & emf & ar, “ora at wat?” 


fag af arcane wer, “waiter Were att B sir 
alar él” 


at star Ff ailz crear site ater a 
OID a AW GHA Te AAT 
waites AY mse H Hie caer aifeepre giz 
HY aay, fa?” fag F GTI 


“al” qa & Beale Aare! 


fag at ara bt sie gaan wel, “aie fercrar siflen Fret Gora Bra, aTaeHy Het FA Pat A sare 
& tee saat & siflter erfe operat?” 


TAT at Hel, “atl feral weg ar cer Ur ear seat am fore att As Ica  sifelew Hor Hava rar 
SETELT a feAw, Hou ar fas H Var Sor ar eaepy F ET & fee Ue Va Tea aT eI fee HeTAT 
ae fae Has Fat GHATA HT LH HT TA or WR Is ATA #) Hw, HS Yor Hr ecorat w few 
HET Hee TT HATA RAT Va Text ay darere Sor ay fat Sars aap oF caver H force ToT 
oma & Sat F Has TH SB Teall HY PH ry Fors H fore we sil ger crave Bran” 


flag & ser at onacth are cated ge wer, “ate Gh wat aS at at ar ay car aed ar dart & fA 
off SITET GAZ GATT Hor oraaAr Ra) & aA?” 


“freer Heh” Hed EC TAT ARAL, “WE ea wr Zar fama s) HATA TAT ger ZorATA she 
CORO BF YOTARCT ah TMTT SAT &! F = ma.” 


“wae wan” fae aew FST! 

“ste ae gar fare aeg ar Zora SH Tar Ue aH seat aor wer abt 
HVAT Glad &, ay TAT Harel at fey ag facet sett H dar wars orath” 
aa a CAST! 


“steam!” fete at wer! 

« ara argh & a a athe athe cer Foret A” aT at wer! La 
“fscqpom!” frig at Fae MH HeTI 

“fire , Ag atk aera wR oles 1 oor gaat Giza oye 


THAT YT, TT IseTS UZ AH let apy US Al are ear VW HY AT 
iret?” Aa at UBT 


“aifez & UB at aM, aa!” fag at ataett SB Yas EU HET, “aR AY Ue arattet HY Tay at 
AR Gepe W aa, at # Wes Ht Hz als er grat” 


“faopet aah at gat crater apr Ue ercbor 2H atte crafter gareny aria exper Vet oft, F a? fercraar 
alte aot ga ale a Ue echotar H crarrairy, Saat & sillar sor aatler Fee star at fee H 
eporat oh fore HaCaT,” AAT at ARPT EL HET! 


“sl sa wet HE We a OTett strat Ht aan alsa & fore Het aah Hr did at ane revere WSATT! 
fire ae arate & & at AS aire Ht ap eraepy Saft?” 


“falogponl He seat ar cherer feta bl Ee fara abt arerare tte fara wletaeor act 1 zor a garapr 
BH GAZ SETRUT SAT El Ue HIS HI BY A caer & at wre wr ott operat way erat &?” 


fag a ef war, “alles BET HRW CH eat AAT TT HATA & GAY FA TOT H 
aA ara & farsa are carer 8?” 


aa af aratt HF fare Romar! 


“31am meat aT Adore & foe Ua Sey At aH carat alot Hot a fore, va farsa 
AT UES abt RUG OFaTey GTCAT BOT Bre 8? Sor ae cars ahh aE?” faz st UBT! 


“SaTen! Jat eat a hae faa apr Barge fora &, fag Water ~ 
far aor a fer, var ware oie faa ulaterar aor ear ~ 
ar 


(AZ ot Va HT Za eT, “Hatt feast 
Hl AAA Oh AL TATE” HIT TEL ATT 
ge atom, “star are & serepr steerer act $F A 


ral - we / 


Mae a a F : 


eott fasar ylaateict apiotor wiz et, eazare a ctatfeerer sile aratepenott taser aH sie 
urbe (ab é) aed weal & fore forse ar ete & atke satepr arate & foo “Cah BRT TATA PH 
Breet Barer ar faafor Hear El” Teal & fre yacht orarsrar 10 aerfaar fats aera H were 
a ychh &) sotepr rer Saar H fre sachh Aaage FS : www.popscicles.com| 
Raga siz fasiod : fae maore «= Hee : fader afore 

yaar: yetict are = art BRaz : Heer ToT 
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